
AD-AIOO 765 GORDIAN ASSOCIATES 
INC WASHINGTON DC 

F/6 13/2

TRENDS IN NAVY WASTE REDUCTION AND MATERIALS MARKETS. (U)
A L 0 7 5 JUN A1 

68305-AO-C-0064

UNCLASSIFIED CEL-CR-AS.O14 NL

. 3 mEEhhh



7 OF CR 81.014
jt A

CIVIL ENGINEERING LABORATORY
Naval Construction Battalion Center

ri Port Hueneme, California

cSponsored by
NAVAL FACILITIES ENGINEERING COMMAND

DT1G
TRENDS IN NAVY WASTE REDUCTION AND
MATERIALS MARKETS t

C&.)
June 1981

L&j

An Investigation Conducted by

GORDIAN ASSOCIATES INC.
1919 Pennsylvania Avenue, NW
Suite 405
Washington, DC

N68305-80-C-0064

Approved for public release; distribution unlimited

81 6 29 289



. . . .- -- -

_ •Unclassified
SF Y -, ASS, :. A . fC F S$ * A hy

1 ~ ye.
REPORT DOCUMENTATION PAGE eForEZ' N CALET:Nr. FORM

E Q' N SFA - 30VT ACCESSION, ao 3 EC.P EN- ". : 4..

CR-Sl.01!A___________

Trends in Navy Waste Reduction and i -nl ,
Materials Markets , JunN8-Feb I081,

," j N68305-80-C-00641.

-Z R.N 4 3*4. b- CN NAM *,.0 AOCflESS RCP O RKS. !uN- NQO&EVM - --
Gordian Associates, Inc. !6 93,'7-2E1-" +too+++_+ +.4191 P1AveueNW uit 40 63721N, Y08+7, Y0817SLj
1919 Pennsylvania Avenue, NW, Suite 405 Y41-2-006-01-00--
Washington, DC 20006 IY

__
1 -2 -0 0 6 -0 - 0 0

_ 
- -

___
.

__

OFFI.4~ bCE NAM.E -. C -OORESS - 12.REPORT 0.'E i

Civil Engineering Laboratory Ju?
Naval Construction Battalioft Center , .OFehE-
Port Hueneme, CA 93043

14 Ck-.-.AENY AE & -OCRE1S',3 aUqLnL .U JI. 013v"j 'S SECOPIT'~ CLASS '1i !hl. *poll)

* ., 'Unclassified
'So DE L SSIF CA'FOh DOW 3RACING

'6 .1 S99' SAE- ESM T .,i 'h- R.por,,

Approved for public release; distribution unlimited.

T ISTRIt UTION STACV 'EMENT a/ Ihe obtlaCr -el ed 83Jy& 20. dotle-rlt iro po R.o-r

'9 4Ev K YWO C C-1r1u. . rayIo .. .2do in -81-., l .d rtfy 6b block - -1le.!

Solid Waste; Secondary Materials; Resource Recovery; Recycling

20 Aas-IVC ... d. do .-- -- a-d -- '1 -y 111--

A review of available information on current Navy solid

wastes, national laws and policies and the application, demand
and economics of using secondary materials recovered from solid
waste. Quantitative conclusions for the Navy solid waste streal

are based on statistical projections of the size of the Navy an
per capita waste generation. While paper and packaging segment

DD , .,N , 1473 ro,,o- OF ,Nov -5 s osoI.EE Unclassified
SECU~Rt Y 

CLASSIPICATION 0
1 T.15 ,0 7nyot e Emre,*~

A



Unclass.fied

of the solid waste streams are emphasized, detailed presenta-
tions are made for each of the identified constituents of the
waste stream with market projections for the secondary materials.

National and Navy statistics are presented and projected through
the 1980's time frame.

An extensive bibliography on available information pertinen
Ito the Navy solid waste stream is provided.

Accession For

NTIS GRA&I
DTIC TAB
Unvitinounced
Jus;t Ificat ton

Distribution/

Avatlabilit:-
!Aval aid/or

Di t .pcial

DD 1473 o,'.o.. 0y o 4 9.ov , G s o .-. P
]'e O P -Dfata f -e

4a



TABLE OF CONTENTS

Page
INTRODUCTION

PART 1: TRENDS IN NAVY WASTE GENERATION RATES AND
COMPOSITION ....... ...................... 3

A. CURRENT NAVY WASTE .......... . .......... 3

1. Assembling a Total Waste Figure ... ......... . 3
2. Applications Within the Navy .... ............ 4
3. Personnel Considerations ...... ............. 5
4. Composition. ....... . .. ... ........ ... 6
5. Hybrid Technique for Waste Stream Estimation . . . 7

B. GOVERNMENT INFLUENCES ..... ................ 8

C. NON-GOVERN1ENTAL INFLUENCE ON VOLUME AND
COMPOSITION.......................

D. TRENDS IN COMPOSITION AND GENERATION RATES . . . . . 13

Introduction ....... .................... 13
1. Paper ........ ...................... 24
2. Glass ........................ 26
3. Ferrous Metals ...... ............ 28
4. Non-Ferrous Metals ................ 29

5. Plastics. . . . . .................. 30
6. Other Waste Categories ..... ............... 35
7. Correlation to Navy ..... ............... . 37

E. FACTORS IN PACKAGING-MATERIAL AND COST . ....... . 43

1. Constituents ....... ................... . 43
2. Cost and Energy ....... ................ . 48
3. Waste Stream Impact - National ... .......... . 50

PART II: TRENDS IN MARKETS FOR RECOVERABLE CONSTITUENTS . . . 53

A. SECONDARY MATERIALS FACTORS .... ............. . 53

1. Paper ........ ...................... 66
2. Glass. . ..................... 78

3. Ferrous Metals .................. 84
4. Non-Ferrous Metals ................ 91
5. Plastics . . . . ................ 96

L,.. __Q-



TABLE OF CONTENTS (continued)

Page

B. RECOVERABLE WASTE PROJECTIONS .. ........... . 101

I. Paper ........... ...................... 101
2. Glass .................... 102

3. Ferrous Metals ..... ................ . 102
4. Non-Ferrous Metals - Aluminum ... .......... . 107

C. NAVY RESOURCE RECOVERY PROJECTIONS .. ......... . 108

1. Value of Constituency .... .. ............ 108
2. Economics of Recovery ...... .............. 110

PART III:

APPENDICES:

A: NORTH ISLAND, CA COLLECTION DATA .. .......... 112

B: COMPARATIVE POPULATION DATA FOR SELECTED NAVAL
FACILITIES . . . . . . . .............. 117

C: WASTE PRODUCTION - 5 SELECTED NAVAL FACILITIES . . . 118

D: NAVAL FACILITIES ASSETS (NFA) SYSTEM .. ........ . 120

E: GROSS DISCARDS 1965 - 1990 ......... .... 124

F: STANDARDS AND PRACTICES FOR WASTE CLASSIFICATIONS . 131

G: EPA GUIDELINES FOR BEVERAGE CONTAINERS ....... 177

BIBLIOGRAPHY

Numerical List ...... ................... . 198

Alphabetical List e... ................. 206

bvi



INTRODUCTION

A. S jMARY

This is a two part study of the Navy waste stream. The first oart
deals with trends in waste generation (quantitative) and composition
(quantitative and qualitative) and the second part discusses trends in
the markets for those constituents which may be recovered from the Navy

waste stream.

The approach used was to analyze national trends in these areas
using the large body of information available dealing with solid waste
generation, constituency, resource recovery and secondary materials
markets. This information was sifted for those facts pertinent to
projecting the behavior of the Navy waste stream and to identify those
factors common to both the national and Navy waste streams, particular-

ly in the area of secondary materials markets.

Quantitative conclusions for the Navy waste stream were based on
statistical projections of the size of the Navy and per capita waste
generation. A second method for producing data on the characteristics
of the Navy waste stream has been developed using floor space data and
waste characteristics as related to floor space classification and
can be made available for accurate quantification of the factors
critical to analysis of the Navy waste stream. (See Section A.1 of
Part 1, SRI Approach.)

The study has examined the information available and pertinent to
the Navy waste stream and provides a comprehensive bibliography.

preser'tation is made of laws, regulations and policies affecting
Navy waste, with an assessment of their real impacts, present and

future.

Emphasis was placed on the paper and packaging segments of the
waste stream with their contribution to the volume of waste and conse-
quent recovery pctential the principal concerns.

Detailed presentations are made for each of the identified con-
stituents of the waste stream with explanations of market specifica-
tions for secondary materials.

National and Navy statistics are preserted and projected through
the 1980s. These projections then provide the basis for analysis of
the markets for recoverable materials through 1990.

The market analysis section deals individually with each constitu-
ent of the waste stream considering the variability of value with



respect to form, quantitv, and qualitv and examining market conditions,
present and future, on a national and regional basis.

Projections are made for future utilization of recovered material
and a sample economic analysis is provided for reference.

3. CONCLUSIONS

The findings of this study are divided into the same two parts as
the study is: trends in waste generation and composition and trends in
the markets for potential constituents.

Projection of the volume of the Navy waste stream growth from
1,493 TPD in 1980 to 1,696 TPD in 190O, while sound, is based on the
extrapolation of a small data base. The technique of using floor space
data to estimate waste generation would assure greater accuracy and
also require expansion of the data base used for constituency projec-

tions. Further sampling at regionally and functionally diverse naval
facilities prior to a commitment to resource recovery may refine the
estimate of available resources.

The available data on constituency indicate that the Navy waste
stream is approximately 90% paper and will remain so through 1990.

Paper should be the focus of any resource recovery program.

Markets for the various constituents of the waste stream are in a
growth stage. Except for plastics each of the primary waste categories
(paper, glass, ferrous, non-ferrous, plastics) show potential foc
economically feasible resource recovery by the mid 1980s. However,
ferrous and glass show the least potential for revenue because of the

lower cost/ton of recovered material and high transportation costs.

Aluminum, while bringing higher and higher dollar/per/ton, will

not appear in the Navy waste stream in sufficient quantities to merit a
recovery program.

Paper appears in such quantity and at such high quality due to
office input that it is an extremely valuable resource and growing more
so daily. A conservative program of 35% recovery of pages could net
the Navy, including disposal offset, $19 million in 1990.

2
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PART I: TRENDS IN NAVY WASTE GENERATION RATES AND COMPCSITTON

A. CURRENT NAVY WASTE

1. Assembling a Total Waste Figure

Methodology

The generation of non-industrial trash within Naval facilities may
be quantified in terms of overall tonnage and qualified in tons of
separable constituents of the waste stream. Tracking of trends in
either of these considerations should be based on historical data,
prior behavior being the basis for extrapolation into the future. In
the absence of such records it is necessary to identify another basis
for describing the volume and composition of waste using factors which
most closely represent elements contributing to the waste stream.

An approach which is accepted in projecting waste generation on a
national or public level is to tie a per capita rate to the population
and project the waste stream as a function of population. Recent EPA
figures show the national average to be approximately 3.77 lb/person/
day 1 8 1 and increasing at less than 3% per year. Population pro-
jections are provided in great detail by the Bureau of the Census.

Other factors to be considered in such a projection are variations
in climate (regional), varying economic status of contributor to the
waste stream, seasonal variations and societal influences.

In the case of a specific waste stream, such as the Navy's, other
factors enter into the picture. The waste stream under consideration
may be skewed, compared to the general waste stream, in the makeup of
its contributors.

A military base is necessarily going to generate a disproportion-
ately large percentage of office-type trash because a major part of its
population is only there during the day. Food waste will be of an
atypical nature with the largest meal being lunch which is served on an
institutional format.

While proportional trends in the makeup of the waste stream will
follow patterns which can be established for the national waste stream,
the overall quantities of given waste constituents will be dispropor-
tionate because of the skewing of the military waste stream towards
office and institutional waste.

SRI Approach

To overcome the problem in projecting trends in real tonnage for
the Navy, a technique for tying the skewed nature of the waste of the

-3-
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local population to its type of activity has been devised. in a report

of Nav 1980 by SRI International to CEL, a technicue whereby the size

and constituency of the Navy waste stream is tied to the usable floor

space within naval facilities is described. (See Appendix D,.

Catagories of floor space are identified and broken down into
eleven categories:

o Housing
o Office

o Industrial
o Commercial

o Medical
o Food Service

o Storage
o Recreation

o Ships
" Dormitories

o Treatment Plants

All the buildings in all naval facilities in the nation fall into

one of these categories.

The Navy has recorded floorspace and coded it in a form which
allows it to be divided into these categories. It is thus possible to
develop a total number of square feet in each catagory for the entire

Navy.

By statistical sampling, typical generation rates in tons per 1000
square feet for each category have been developed so that quantity

estimates are tied to activities within given facilities. Further,
typical distribution of waste categories have been developed for each
category in similar statistical fashion so that amounts of specific

waste constituents can be described in tons. Because of the form in
which data is stored it can be used both for single facility or regional

considerations and for the Navy as a whole.

2. Applications Within the Navy

General

In order to adequately represent the size and consistency of the
Navy waste stream, figures for the entire Navy will be developed using
the population-basis technique described above. The statistics may need
to be brought current by tying the constituent totals as determined for
1i)77 to national constituency trends and readjusting them to represent
proportional changes in the percentage of given constituents. These

numbers can then be tied to Navy population figures for 1977 and extrap-
olated to 1980. This assumes an even distribution of personnel changes

over the different waste generating catagories.

-4



Regional

ro provide an understanding of the variability of the waste scream
frem a constituent and 'er capita standpoint )n a regional basis,
selected Naval facilities from around the country will be examined
individually. The regions and bases to be considered are:

o Philadelphia - Philadelphia Naval Shipyard
o Norfolk - Norfolk Naval Base
o Chicago - Great Lakes Naval Base
o San Diego - Miraoan Naval Air Station
" San Francisco - Treasure Island Naval Base

These provide variety of representation in region, climate and
primary activities for the Navy.

3. Personnel Considerations

Population

The use of population as an index to the size of the waste stream
is a useful approach to general waste generation estimation. When
applied to military facilities, though, it will provide accuracy only in
gross tonnage estimates. This is, as noted above, because of the skewed
nature of the waste constituency as compared to the national waste
stream.

If real figures could be made available on the magnitude and con-
stituency of the military waste stream a good per capita generation sta-
tistic could be determined. In the absence of this information popula-
tion can only be used as a basis for projection of growth for the mili-
tary waste stream. It becomes one of the factors among social, legisla-
tive, and economic considerations in plotting trends.

Income

A factor used in estimation of the waste stream size among selected
populations, which might be significant in a regional estimate, is the
income distribution over a given population. In a case where average
income of a population segment differs significantly from that of the
overall population a variance in the per capita waste generation rate
can be expected. Shifts in constituency may also be expected but diffi-
cult to accurately characterize statistically.

Regionalization

Regional concentrations of personnel may also exhibit trends away
from the overall average in both quantity and constituency. This be-
havior is well documented on a national basis and Navv estimates may be
adjusted proportionately by superimposing statistical deviations in a

-5-



given area from national averages onto oroportionate naval statistics
for that area.

4. Composition

The composition of the waste stream may be described by separating

the components into catagories, the designation of which is somewhat
arbitrary. The categories selected for this study are:

3 Paper

o Ferrous Metal
o Non-ferrous Metal

o Class
o Plastics

o Other (primarily food and yard waste)

Each of these categories is comprised of subcategories which may
fluctuate independently in contribution to the waste stream. Pence, a
category may maintain its contribution level while shifting the balance
of its constituency. In two cases, glass and paper, examination of sub-

categories will yield significant insight into the patterns to be
expected in their contribution to the waste stream.

National

Recent EPA constituency figures 1 8 1 on a national basis for

post-consumer waste, both residential and commercial are as follows:

o Paper 34.4'

o Metals (ferrous and non-ferrous) 9.1,
o Class 10.2'
o Plastics 3.9%
o Other 42.4%

These percentages will serve as a basis for comparison of those
determined for the Navy.

Navv

The current data available on constituency on the naval waste

stream consists of a detailed analysis 5 0 6 of waste generated at the
U.S. Naval Air Station at North Island, California. The limitations of
using this data are shown in that a comparison of typical bulk densities
of waste from other facilities yield an average value for North Island
which is 13% below the combined averages of the others. While this
level of error may be acceptable in plotting trends in the waste stream
it is apparent that better numbers could be obtained from a broader data
base.

-6-
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The results of the North Is'and survey show the f"iiowing zonsti-

tuency (see Appendix A):

o Paper - 89%
o Metals - 1%
o Glass - Trace
o Plastics'

Rubber - 0.5

o Other - 9%

As can be seen and as is predicted for military facilities the

major constituent, by far, of the waste stream is paper. In the North
Island survey paper was subdivided into Daper and cardboard which repre-
sented 61% and 28% of the total respectively.

Historical

Returning to national figures, 18 1 EPA history shows trends in

the constituency of the national waste stream as follows:

1960 1970 1978

Paper 30.7 33.8 34.4

Metal 10.8 9.4 9.1

Glass 7.3 9.4 10.2
Plastics .04 2.5 3.9
Other 51.2 44.9 L2.4

As can be seen, there is little connection between the national

figures and those for North Island and probably the Navy as a whole.
The great predominance of paper in the Navy waste stream identifies that
as the constituent meriting greatest consideration.

5. Hybrid Estimation Technique

Obstacles to obtaining the floorspace data at the time this report

was prepared require the use of a hybrid technique for predicting the
size of the Navy waste stream.

Through a survey of public affairs officers at the five designated
regional bases, estimates of daytime staff on base were obtained. These
data were presented both as combined military and civilian and separ-

ated. A civilian cross-reference was obtained from the Department of

the Navy Civilian Personnel Command via the NARDAC executive system. A

military cross-reference was obtained from the Department of the Navy
Bureau of Naval Personnel (see Appendix B).

Waste volume data was obtained independently from public works

departments on the selected bases. These data were combined and reduced

to a TPD figure (see Appendix C).

7 --



The basis for estimating the size of the Navv waste stream was by
dividing the size of the waste stream by the total number of daytime
base inhabitants, both military and civilian, to yield a lb/dav!person
rate. Using the total Navy personnel figures from both the military and
civilian statistics, combinin2 them and multiplying by the computed
daily rate for the selected facilities, yields a cross-estimate of the
total Navy waste production rate.

Total Population of the Selected Facilities (see Appendix B):

Civilian - 52,087
- Ratio - 0.78:1

Military - 66,574

TOTAL 118,661

Total Waste Production in Tons Per Day of the Selected Facilities
(see Appendix B):

97,684 TPY x 2,000 lb/ton = 195,368,800 lb/yr
- 535,254 lb/day

Daily Per Capita Waste Production:

535.254 lb/day t 118,661 persons = 4.51 lb/person/day

Total Continental U.S. Navy Population:

Civilian: 281,974 K
Ratio = 0.74:1

Military: 380,233

TOTAL 662,207

Total Daily Waste Production:

662,207 persons x 4.51 lb/person/day f 2,985,553 lb/day
- 1,493 TPD

B. GOVERNMENT INFLUENCES

Federal involvement in solid waste management has evolved through
three major Acts: the Solid Waste Disposal Act of 1965, and its amend-
ments, the Resource Recovery Act of 1970 and the Resource Conservation
and Recovery Act of 1976 (RCRA). Legislation to reauthorize RCRA
through fiscal year 1982 was passed by Congress in October 1980 with
additional amendments. Several other federal acts have also had an
influence on solid waste management, although to a lesser degree.

The chief objectives of RCRA are:

-8-



o Regulation of the management of hazardous wastes from point of

generation through disposal, by EPA or by state programs

authorized by EPA;

o Regulation of the disposal on land of all other solid wastes by

the states in accordance with minimum federal criteria; and

o Establishment of resource recovery and conservation as the

preferred solid waste management approach.

The Act requires or authorizes a number of activities directed

toward achieving these objectives: federal regulations and guidelines;
financial and technical assistance to state and local governments;

research, demonstrations, and studies; and public participation and edu-
cation. 1 6 6 Executive Order 12088, dated October 1978, spelled out

in more detail the responsibility of federal facilities to comply with
federal environmental laws such as the paper recycling and beverage

guidelines.

As the planning and enforcement mechanisms set in motion by RCRA go

into effect, the Council of Environmental Quality estimates that the

cost of compliance with existing and proposed environmental standards
for municipal solid waste disposal will almost double the average cost
of disposing of a ton of waste at a sanitary landfill by the mid-
1980s.117

A number of state and local laws and DOD policies and directives
have also evolved, either directly or indirectly influenced by these

Federal Acts. All of these laws and regulations can influence the

amount and constituents of the waste stream by encouraging waste reduc-

tion, by encouraging recycling by municipalities and federal facilities,
and by stimulating recycling efforts in the manufacture of raw materials

and manufactured products.

1. Paper Recycling Guidelines for Federal Facilities

In 1976 EPA issued guidelines requiring all federal offices with

100 or more employees to set aside waste paper for recycling. The same
guidelines required federal facilities housing 500 or more families,
such as military bases, to recycle newspapers, and commercial establish-
ments generating 10 tons of corrugated to sell the material for recy-
cling. In March 1979, 145,000 federal employees working in 135 facili-

ties were participating in the program and about 15 state governments
were carrying out office source separation programs for waste paper re-
covery as of May 1978.117 A copy of the guidelines is included in
Appendix F. Yearly reporting by all federal agencies on the status of

compliance is also required by these guidelines.

-9-



2. Beverage Container Legislation: State and Federal

Legislation that mandates a minimum, refundable deposit for all
containers used in the sale of beer and soft drinks is one legislative
option for reducing the rate of solid waste generation. The objectives
of mandatory beverage container legislation are:

i. To reduce the number of beverage containers that become
littered;

ii. To reduce the amount of natural resources, both materials and
energy, devoted to beverage delivery;

iii. To reduce the amount of beverage container materials that enter
the waste stream; and

iv. To establish a public symbol of conservation. 160

A container deposit is an incentive for the return of containers,
which can then be more easily collected at a central collection point
for reuse or recycling. Under authority granted it by the Resource
Recovery Act of 1970, EPA issued guidelines in 1976 requiring a refund-
able 50 deposit on all beer and soft drink containers sold at federal
facilities, except in cases where costs would be excessive. A copy of
the guidelines is included in the Appendix.

A DOD-EPA joint Executive Agency Task Force was set up to conduct a
test of the effectiveness and impact of the guidelines at 10 military
bases for a one-year period ending June 1978, and Franklin Associates,
Ltd. was awarded a contract to supervise, administer and test implemen-
tation procedures.

The guidelines describe criteria for an agency's nonimplementation
decision and specify three conditions that will be necessary to meet the
objectives of the guidelines:

a. That consumers continue to purchase beverages from dealers at
federal facilities;

b. That empty containers be returned and then reused or recycled;
and

c. That the costs of implementation are not prohibitive.

While actual return rates for the containers were quite good, ranging
between 68% and 93% at the 10 bases, on-base beverage sales declined 13%
to 56%. Non-aluminum containers were not recycled to any degree during
the test due to the nonavailability of an economical market. The
Department of Defense recommended nonimplementation of the guidelines,
and decided against the selective implementation recommended by the
contractor, because conditions of the guidelines were not achieved,
with the exception of return rates. 50 9 The Task Force did state,

-10-



however, that all DOD installations will continue to actively implement
state deposit laws ia those states where laws have been enacted by state

legislatures.

As noted in Appendix H, tj date seven states have passed and imple-
mented some form of beverage container deposit legislation and several

others have passed some form of restrictive packaging legislation which

affects the type of packaging which can be sold (i.e., bans on sale of

beverage containers with detachable pull-tabs or beverage containers

connected with plastic or other nondegradable devices). The seven
states with deposit legislation are: Connecticut, Iowa, Maine,
Michigan, Oregon and Vermont,

Interest continues in this form of legislation on both a state and
national level. Many states have passed litter reduction/recycling
bills in addition to, or instead of, container deposit legislation. A
summary of these bills, by state, is also included in Appendix H. These
laws may affect generation and composition of waste through financial

support of recycling programs and mandated education programs.

3. DOD/Navy Policies and Directives

Policies of the Navy Supply Systems Command with regard to procure-
ment of end items as well as packaging material specifications were not
available to us as of this writing and have not yet been reviewed.

Department of Defense Directive Number 4165.60 on Solid Waste Man-
agement - Collection, Disposal, Resource Recovery and Recycling Program
updates DOD policies and procedures and incorporates DOD responsibili-
ties in accordance with guidelines published by EPA, and from the
National Environmental Policy Act and the Solid Waste Disposal Act. It
reviews general, organizational and financial management procedures for
recovering materials from the waste stream, as well as procedures for
procuring equipment items required for the establishment of recycling
programs, and details staff responsibilities and reporting requirements.
DOD's oil recycling and re-use policy memorandum, dated June 4, 1979,

gives additional information about policy with regard to recovering this
additional material from the waste stream.

C. NON-GOVERNMENTAL INFLUENCES ON VOLUME AND COMPOSITION

I. Population Growth

Clearly the major influences on the waste stream, Navy or national,
emanate from non-governmental sources. As indicated in the sections
where waste generation rates are projected, the largest single in-

fluence on quantity is population growth. In addition, the consumption
habits of the population will determine the per capita waste generation

rate. These habits are affected mainly by economic and technological

factors.

- 11 -



2. Income Level

Per capita waste generation can be related to income. The economic
level of a given population serves as an index to the quantity (and com-
position) of waste generated. While no data will be cited in this re-
port, a general description of that relationship is as follows. Per
capita waste generation increases sharply in the low income brackets
then decreases slowly in the lower-middle income levels. This decrease
represents the economics of consumption whereby households in the lower-
middle income range have an advantage (i.e., more meals prepared at
home) over low-income groups. At the middle-income level and beyond,
the generation rate increases with income to a maximum which holds con-
stant thereafter.

195

Per
Capita
Waste
Generation

0

Income

3. Cost of Goods

Selection by consumers of items which will reach the waste stream
is greatly influenced by their cost. The best example is packaging
which, in the national waste stream, forms a huge (30%+) segment.
Manufacturers select the most economic materials for a given application
and as cheaper materials are developed, they will begin to appear in the
waste stream and displace others.

4. Industrial Organization

Each segment of the packaging industry is represented by a strong
industry group advancing the interest of their constituent.

- 12 -



Industries will identify market erosion by a competing material and
try to introduce technical and commercial developments to affect their
loss of market share and perhaps induce a gain in market share.

5. Metals

The battle between aluminum and steel in packaging soft drinks and
beer is a good example of market displacement. These industries are
mounting a concerted effort to develop cheaper and more easily recycl-
able packages. As one succeeds more than the other, a shift can be
expected in waste stream constituency.

6. Paper

The paper industry is faced with a unique situation in that its
product is both recyclable and a potential energy source. As the
recovery of energy from paper is developed the trade off between pulp
mills and incinerators will reach a balance based on economic.. With
the cost of energy moving upward, source separation or allocated paper
recovery lose their positions in relation to incineration.

7. Glass

Gliss packaging will remain in competition with metal container and
lose some share ab the cost of transporting the extra weight of glass
rises. Class has a unique position in packaging because of its prefer-
able characteristics in many applications. Further, the cost of "raw
materials" in glass making is low although energy input is significant.

D. TRENDS IN COMPOSITITON AND GENERATION RATES

Introduction

Most of the data on national municipal solid waste trends in this
section of the report is taken from as-yet unpublished U.S. EPA data
prepared by Franklin Associates, Ltd. Updated in June 1980, the statis-
tics shown in Appendix E and plotted in Figure I-D-I represent EPA's
most recently updated estimates of gross discards by material and prod-
uct category for the period 1960-1990. 181 These estimates of post-
consumer residential and commercial wastes found in municipal collec-
tions were arrived at by using a material flows estimating proce-
dure. 122 The material flows approach uses detailed U.S. government
and industry trade association statistics on material consumption and
product shipments to household and commercial sectors. It provides
fairly accurdce estimates for most of the manufactured goods components
of the waste stream, but food and waste estimates are only rough approx-
imations.126
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FIGURE I-D-1
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Per Capita Generation Rates

As shown in Table I-D-l, gross discards increased from 2.9 pounds
per person to 3.8 pounds per person per day in 1978 and per capita gen-
eration growth slowed markedly after 1973.

Correspondingly, growth rates in U.S. raw material consumption and
material consumption per dollar of GNP have been declining in recent
years (see Tables I-D-2 and I-D-3). However, the fact that the growth
in materials consumption and waste generated per dollar of GNP and per
capita appears to be slowing only partially compensates for the power of
compound growth 1 61 , p 24 and therefore tonnage increments remain
high, as shown in Table I-D-l.

The waste generation projections shown in Table I-D-4 represent
three projections for 1985 and 1990 per capita discards. The first, and
lowest, growth trend projections represent simple future extrapolation
of the estimated 1973-1978 annual growth rate, during a period of slow
economic growth. The Franklin Associates, Ltd. projections are slightly
higher. The International Research and Technology projections assume a
higher than historical growth rate for the economy and very active sub-
stitution favoring lighter materials. 18 1 All three projections are
considerably lower than EPA's previously published Baseline Projections
(1975), compiled before the decreased growth trend from 1973-80 was
apparent.

As the Resource Conservation Committee points out in its Final
Report to Congress in 1979, it is not clear whether material consumption
relative to GNP and per capita growth rate will continue to decrease,
stabilize, or return to the high rates of the 1950s and 1960s. A con-
tinued long-term decrease would be major change from past economic
trends.

16 1

Composition Trends

With regard to trends in composition of municipal solid waste,
paper and plastics are increasing as a percentage of gross discards,
glass and metallics are projected to decrease slightly from 1980-1990,
and other manufactured materials have remained fairly stable. Total
organics continue to be about 80 percent of the gross discards, although
the percentage of food and yard wastes is decreasing markedly (see Table
I-D-5).181

MSW Content Relative to Total U.S. Consumption

The consumer disposes of products only after a certain lapse of
time, which is the service life of the product. For example, plastic
packaging, novelties, disposables, etc. have a short service life (less
than one year). Other items, such as plastics, furniture, sporting
goods and luggage have estimated service lives of six to ten years, and
plastic products such as instruments, hardware and various machinery can
serve for 11-20 years.1 14 It is those items having the shortest
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TABLE I-D-1

TREND IN POST-CONSUMER RESIDENTIAL AND COMRCIAL SOLID

WASTE GENERATION AND DISPOSAL, 1960 - 1978

1960 1965 1970 1972 1974 1976 1978

Gross discards

Million tons/year 95.7 110.7 131.0 138.5 143.1 143.2 150.4
Poands/person/day 2.90 3.12 3.50 3.63 3.70 3.65 3.77

Resource Recovery
Million tons/year 6.1 6.4 7.7 8.4 10.5 10.7 12.4
Pounds/person/day 0.19 0.18 0.20 0.22 0.27 0.28 0.31

Net Disposal
Million tons/year 89.6 104.3 123.3 130.1 132.6 132.5 138.0

Pounds/person/day 2.72 2.94 3.30 3.41 3.43 3.37 3.46

Population (millions) 180.7 194.3 204.9 208.9 211.9 215.2 218.7
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TABLE 1-D-2

TRENDS IN U.S. CONS'MPTION

OF I AJOR RAW MATERIALS AND FUELS, 1943 - 1978

Quantities Consumed Percent .Srowth

(Millions of tons per year except as noted)

1 1948- 1948- 1958- 1968-
1948 1958 1968 1978 1978 1958 1968 1978

Ferrous Metals 62.9 71.5 107.3 115.0 83 14 50 7
Aluminum 0.8 2.2 4.7 6.0 650 175 114 28
Copper, Lead and Zinc 3.4 4.0 5.2 5.0 47 18 30 -4
Building Materials 580.1 1,291.0 1,812.8 2,020.6 248 123 40 11
Other Non-Fuel Minerals4  31.9 49.4 91.0 106.8 235 55 84 17
Forest Products
Lumber, Plywood & Veneer5  6,000.0 6,240.0 7,680.0 8,700.0 45 4 23 13
Pulp, from Roundwood 15.0 20.4 28.1 30.5 103 36 38 9

Plastic Resins 0.7 2.5 8.6 18.8 2,420 240 240 118
Coal 531.1 366.7 498.8 618.0 16 -31 36 24
Petroleum6  2.1 3.3 4.8 6.8 224 57 45 42

Natural Gas7  4.9 10.8 19.5 19.4 293 118 81 0
Gross National Product

(billions of 1972 dollars) 487.7 697.3 1,051.8 1,385.3 184 43 51 32
Population (millions) 146.6 174.9 200.6 218.4 49 19 15 9

1
,)Except for forest products and fuels, 1958 figures are annual averages of 1956 through 1960.
Steelmill shipments plus imports net of exports.

Sand and gravel, crushed stone, and cement.
Phosphate rock, lime and salt.
5Expressed in millions of cubic feet of roundwood needed to supply actual output.
6Expressed in billions of barrels.
7Expressed in trillions of cubic feet.

Source: Resource Conservation Committee staff, based on statistical sources listed under

Table 4.
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TABLE I-D-3

TRENDS IN U.S. MATERIAL AND ENERGY USF

RELATIVE TO TOTAL NATIONAL PRODUCT A.ND POPULATION
1948 - 1978

Tons Consumed per S Million of
Gross National Product (1972 Dollars)

1948 1958 1968 1978

Ferrous Materials 128.9 102.5 102.0 83.0
Aluminum 1.6 3.1 4.4 4.3
Copper, Lead and Zinc 7.0 5.7 4.9 3.6 k

Building Materials 1,189.4 1,851.4 1,723.5 1,458.6
Other Non-Fuel Minerals 65.4 70.8 86.5 77.1
Lumber, Plywood and Veneer 12.3 8.95 7.3 6.3
Pulp from Roundwood 30.8 29.3 26.7 22.0
Plastic Resins 1.5 3.6 8.2 13.6
Coal 1,089.0 525.9 474.2 446.1
Petroleum 3  4,335.0 4,754.0 4,553.0 4,924.0
Natural Gas 10,140.0 15,430.0 18,500.0 14,010.0

Pounds Per Person Per Year
1948 1958 1968 1978

Ferrous Materials 858.1 817.6 1,069.8 1,053.1
Aluminum 10.9 25.2 46.9 54.9
Copper, Lead and Zinc 46.4 45.7 51.8 45.8
Building Materials 7,914.0 14,762.7 18,073.8 18,503.7
Other Non-Fuel Minerals 435.2 564.9 907.3 978.0
Lumber, Plywood and Veneer4  40.9 35.7 38.3 39.3
Pulp, from Roundwood 204.6 233.3 280.2 279.3
Plastic Resins 10.1 29.0 85.9 172.2
Coal 7,245.6 4,193.3 4,973.1 5,659.3
Petroleum 605.6 796.0 1,002.7 1,307.7
Natural Gas 6  33.7 61.5 97.0 88.9

Thousand cubic feet of roundwood per million dollars.2Barrels per million dollars.
31,000 cubic feet per million dollars.
4Cubic feet of roundwood per person per year.
6Gallons per person per year.
1,000 cubic feet per person per year.

Source: Resource Conservation Committee Staff, based on Mineral Commodity Sum-
maries 1979 and Minerals Yearbooks 1948, 1958, and 1968, Bureau of Mines, U.S.
Department of Interior; The Demand and Price Situation for Forest Products,1976-
77, Forest Service, U.S. Department of Agriculture; Monthly Energy Review, March
1979, Energy Information Administration, U.S. Department of Energy; Facts and
Figures of the Plastics Industry, 1978, and personal communications from the
Society of the Plastics Industries.
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TABLE 1-P-4

FUTURE PROJECTIONS OF POST-CONSUMER RESIDENTIAL
AN D CO ERCIAL SOLID WASTE GENERATION FOR 1985 AND 1990

Source (Annual growth rate) 1978 1985 1990

(million tons per year)

1973-78 Growth Trend (l.04%/yr) 150 162 170

Franklin Assoc., Ltd. (1.8%/vr) 150 170 187

International Research & Technology
(2.6%/yr) 186 212

(Pounds per person per day)

1973-78 Growth Trend 3.77 3.82 3.83

Franklin Assoc., Ltd. 3.77 4.01 4.20

International Research & Technology 4.37 4.77
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TABLE I-D-5

PERCENTAGE TREND IN COMPOSITION OF U.S. P')ST-CONSLMYER

RESIDENTIAL AND COMMERCIAL SOLID WASTE STREAM, i960 - 1990.

(Percent of as-generated wet weight

of gross discards before recycling)

Materials 1960 1970 1978 1990

Paper 30.7 33.8 34.4 35.9

Plastics 0.4 2.5 3.9 6.0

Wood 3.1 3.0 3.2 3.5
Rubber, leather, and 4.4 4.8 4.6 4.8

textiles

Subtotal: Mfgr. 38.7 44.2 46.1 50.2

Product Organics

Food and yard waste 41.7 34.6 33.2 29.9

Subtotal: all organics 80.5 78.8 79.3 80.2

Metallics 10.8 10.4 9.1 8.8

Glass 7.3 9.4 10.2 9.6
Misc. inorganics 1.5 1.4 1.4 1.4

Subtotal: all inorganics 19.5 21.2 20.7 19.8

Total Waste 100.0 100.0 100.0 100.0
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service life that appear most frequently in municipal solid waste.
Thus, those materials whose largest end use markets are short service
life products will have higher impact on solid waste constitutency.
Packaging is a primary example of this relationship and Figure I-D-2
shows the relationship of packaging by material categories to the non-
packaging portion of the waste stream. In contrast, Figure I-D-3 shows
primary waste constituents, including packaging, as a percentage of the
waste stream. Table l-D-6(a) compares material and energy content of
municipal solia waste to total U.S. consumption, rather than gross
discards.

Table I-D-6(a) 16 0

COMPARISON OF MATERIALS CONTENT OF MSW
TO TOTAL U.S. CONSUMPTION IN 1975

MSW content
MSW component as a percentage

of consumption a

Ferrous metal 12

Aluminum 22

Other nonferrous metal 5

Glass 69

Paper 67

a MSW as discarded. Some portions of each material are

recovered for recycling before disposal.

Regional Variation

The U.S. EPA estimates represent nationwide totals or averages, and
with the exception of Table I-D-I, tonnage figures represent gross dis-
card estimates, before the impact of any recycling efforts. Since there
is considerable regional variation in waste generation, collection, and
recycling rates, adjustments must be made to account for local circum-
stances. States with container deposit legislation, for example,
experience considerably reduced container materials in the waste stream.
The most recent source documenting this reduction in container materials
is a Report by the Comptroller General of the United States, published
December 11, 1980. Entitled States' Experience with Beverage Container
Deposit Laws Shows Positive Benefits, the report notes, for example,

that Maine experienced an 84% decline in the beverage container portion
of municipal solid waste after container legislation was instituted.
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FIGURE I-D-3
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Lighter-Weight Products/Packaging

Trends to lighter weight materials, both through improved material
technology and material substitution, have also impacted on waste stream
composition and weight and contributed to the overall decrease in waste
stream tonnage. In soft drink containers, this trend is combined with a
major increase in family size containers, as noted in Table I-D-6(b).

1. Paper

Paper (and paperboard) as a percentage of municipal gross discards
increased from 30.7 in 1960 to 33.8 in 1970. The increase continued, at
a slower rate, from 1970 to 1980, when paper represented 34.4% of gross
discards, and this slower growth trend is expected to continue to 1990
when paper is estimated to be 35.9% of gross discards. 18 1

Correspondingly, paper and paperboard consumption has also
decreased. Unlike some other materials with many long-life product mar-
kets, a high percentage of paper and paperboard markets are non-durable
goods, containers or packaging. Industry growth is closely related to
changes in the real Gross National Product. However, prior to 1973 the
correlation averaged 53,000 tons for every billion dollars of real GNP.
After 1975, a reduced consumption trend relative to real GNP developed,
with the new ratio averaging 50,000 tons per billion dollars of real
GNP. This reduced consumption ratio has been linked to the increase in
paper and paperboard prices during 1973 to 1974. During periods of eco-
nomic downturns, this vertically integrated industry shifts its focus
from domestic to foreign markets, which have been strong in recent
years.

13 1

As a percentage of packaging discards, paper remained stable from
1960 (49.3%) to 1980 (49.4%) and is projected to increase to 51% in
1990. Within paper packaging constituents, however, the percentage of
discards shifted considerably, as noted in Table I-D-7.

The corrugated box is the main form of packaging (90-95%) for goods
in the U.S. and additional user applications are expected due to trends
in use for retail display, as well as shipping.

Corrugated increased steadily as a percentage of all paper/
paperboard packaging discards. Corrugated consumption has historically
grown at rates well in excess of real GNP. It is expected to continue
to be one of the fastest growing grades of paper, although at a rate
nearer to the real CNP1 30 . There will also be an increased use of
corrugated boxes in combination with plastics, 13 1 during the 1980s,
however, and this change in corrugated constituency will pose processing
problems when marketing corrugated for recycling.

- 24 -
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TABLE I-D-6(b)
14 5

ESTIMATED VOLUME OF SOFT DRINK PACKAGED IN
FAMILY-SIZE CONTAINERS*

Volume Packaged

in Each Container Type
(million gallons)

Nonrefillable Plastic-Coated
Year Glass Glass PET

1974 57 86 0

1975 69 161 0

1976 83 334 0

1977 50 455 90

1978 30 563 116

* Gallonage represents only that soft drink which is packaged
in containers 48-fluid-ounces or larger.
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TABLE I-D-7 1 8 1

CONSTITUENCY OF PAPER/PAPERBOARD CONTAINERS AND PACKAGING

(as % of Paper Packaging)

1960 1970 1980 1990

Corrugated 54 61 64 67

Jther Paperboard 25 21 20 18

Paper Packaging 21 18 16 15

Containerboard and printing and writing papers are the two largest
grades in the paper industry. Printing and writing papers have also

grown historically at rates well in excess of the real GNP. They will

also continue to grow faster than other paper industry grades but, like
containerboard, will grow instead at a rate close to the real

GNP.130

Overall paper consumption is forecast to grow at a rate of 2.2%

annually through the 1990s. In contrast, printing, writing and contain-

erboard production are forecast to grow annually at the higher rates of
2.9%, 3.3% and 2.8% respectively. 130

Competition from electronic media is expected to have little or no
effect on paper demand before 1990. Newspapers are expected to be the

first paper category to face stiff competition from the electronic
media, but this is not expected to occur until the late 1980s or early

1990s. Newsprint demand is expected to grow at a 2% to 3% rate in the

1980s.
1 9 3

Energy costs are increasing for the industry. Paper mills (exclud-

ing building paper or paperboard mills) are the fourth largest ranking

portion of the industry in terms of energy costs relative to value of
shipments. However, the impact of energy costs is softened because

overall, the paper and pulp industries generate about 45% of their ener-
gy needs internally. Energy requirements are the highest for pulping

segments of the industry, but their potential for interrally generated
energy is also the highest (burning bark and pulping liquors and recov-
ery of process heat). Industry has made substantial progress in fossil

fuel conservation, and alternative non-fossil fuels will become more

commonplace in the eighties.
13 1

2. Glass

Glass as a percentage of gross discards in municipal solid waste

has increased from 7.3% by weight in 1960, to 9.4% in 1970, to 10.3% in
1980. It is projected to drop slightly in 1990 to 9.6%.181
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This change in percentage of gross discards is directly related to
the glass industry's ability to compete in its major market area, glass
containers. Glass containers constitute over 92% of all glass discards
in municipal solid waste (compared to 70% of total glass tonnage
output1 8 3 ) due to their short life-span compared to miscellaneous
glass durable products. Most (65% or more) container glass produced in
the U.S is flint (clear). This percentage is expected to remain fairly
constant in 1990. The other two major segments of the glass industry,
flat gloss and pressed and blown glass, constitute less than 8% of post
consumer waste.Y

83

Market Prospects

Prospects for the glass container industry, the market with the
highest impact on municipal solid waste, have heen discussed in Section
E, Packaging.

Technical advances in glass container melting, forming and produc-
tion processes are directly linked to the industry's ability to compete
in the packaging field against metal and plastic as discussed in the
packaging section. Industry efforts include reducing energy and labor
costs, developing more efficient production processes, and increasing
bottle strength and lightness to reduce transportation costs. 13 1

Economic Factors/Legal Compliance

As pointed out in the packaging section, the glass container indus-
try is experiencing strong competition from metal cans and plastic
bottles in its primary container market, the beverage industry. Economic
factors have thus become more important in the effort to make the glass
container price competitive in the marketplace. The industry has made
great efforts in recent years to reduce overall production costs and
especially energy costs. Another area of economics is the high cost of
meeting governmental particulate emission standards. Part II of this
report discusses how the industry increasingly views recycling of post-
consumer cullet as a way to help solve industry energy and cost prob-
lems.

The potential for saving costs in the glass container industry is
greatly enhanced by industry structure, since the industry both makes
the melted glass and uses the direct flow of melted glass from the
furnace as it streams onto feeders and glass blowing machines. 13 1

Total Change

Over a 20 year period, from 1960 to 1980, glass gross discards in-
creased nationwide from 7.3% of municipal solid waste (6,522 tons) to
10.3% in 1980 (15,000 tons). Growth has slowed in recent years and
glass is expected to decline to 9.6% (16,500 tons) of gross discards
nationwide in 1990. State container legislation directly affects local
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glass composition by decreasing metal cans, increasing returnables and
removing glass containers from the waste stream through store deposits
and high return rates. The same is true for localities with active
public buy-back programs operated by industry.

3. Ferrous Metals

Growth in Waste Stream

In 1979 the U.S. produced 135 million tons of raw steel and had
net imports of 13.6 million tons, a total of 148.6 million tons. About

45% of this steel (about 71 million tons) is readily recoverable for
recycling with existing technology and at reasonable prices. In 1979
81% of the readily recoverable scrap was recovered for domestic use and
export. Our 700 million ton "inventory" of recoverable ferrous scrap
increased by 13 million tons.

Ferrous containers represent only 1/2 percent of recoverable scrap
but 75% of the ferrous in our waste stream. The volume of ferrous con-
tainers shipped to market has declined by 9% in the last 5 years having
lost market share to aluminum containers. Ferrous containers in waste
has had a negative growth in the decade of the 1970s.

Personnel Factors

Overall metal container shipments from 1975-1979 increased at a
rate roughly equal to population growth. All of the new market was
absorbed by aluminum containers which increased shipments from 22,083
million cans in 1975 to 34,735 million cans in 1979.

New Technology

The steel container industry anticipates an end to their continuing

market share erosion with the introduction in 1982 of the tin-free
lightweight seamless can. The industry expects that this new type of
can will compete successfully with aluminum in cost of production,
weight of container and shelf-life.

Legal Compliance

Container legislation requiring deposits on all beverage containers
("Bottling Bill") has had a negative impact on ferrous containers.
While many glass containers can be reused, steel containers cannot.
Therefore, metal containers are at a competitive disadvantage to glass
beverage containers in the states that have such legislation.

"The most consistent effect of deposit laws is a substantial
decrease in market share for cans in the overall package mix." 1 5 8
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According to Beverage Industry, a trade journal, in the following
states which have bottle bill legislation, use of cans for beer packay-
ing went from 33% in 1971, to 8% in 1978 in Oregon, from 39% in 1970 to

28% in 1978 in Vermont and from 38% in 1977 to 29% in 1978 in Maine.

The bottling industry believes that certain regions will resist such

legislation; the South and the central western region seem most

resistant to legislation, while the Northeast and the West Coast states

seem quite willing to enact the legislation.

Market Prospects

Steel based containers will continue to lose market share to

aluminum cans through 1990.

Impact of Industry - Volume and Composition

In order to compete with the aluminum industry, steel can manufac-

turers plan the introduction of lightweight, seamless two piece cans.
Ferrous content of refuse should increase moderately from 7.5% of post-

consumer waste (PCW) nationwide in 1980 to approximately 7.8% by 1990.
The impact of the new containers will be regional. Areas which tradi-

tionally have favored aluminum cans, the South and the West Coast may
experience a greater than average change in the ratio of aluminum to

ferrous cans. Now, small "mini mills" located in the South and the West

Coast will be producing lightweight steel can stock to an increasing
degree in the eighties.

Economic Factors

The relatively lower cost of steel can production versus aluminum

production would favor steel cans. However, the cost of shipping the
relatively heavier steel can stock outweighs production cost differ-

ences. Areas of the nation located near aluminum production facilities

tend toward greater use of aluminum cans; conversely, steel cans are
more popular in areas located near steel production facilities.

Total Change

On a average material basis the volume of steel cans in PCW should

decrease slightly through 1984 and then increase slightly to 1990. The

ferrous can component in the 1980s should decrease to about 7.4% of PCW
and end the decade at about 7.8%.

4. Non-Ferrous Metals - Aluminum

Aluminum use exceeds that of any primary metal, with the exception

of steel, due to its characteristics of corrosion resistance, high

strength-to-weight ratio, good electrical and thermal conductivity, and
good malleability, as well as the fact that the metal and many of its

alloys may be formed or cast easily. The average annual growth rate of

- 29 -



the aluminum industry since 1946 has been 8%, and with a per capita use
of 65 pounds per person in 1978 (47.2 pounds per person in 1968), the
United States continues to be the largest worldwide consumer of
aluminum.101

The three largest end-use categories for aluminum over the past ten
years have been building and construction, containers, and packaging and
transportation. Of these three top end-use categories, containers and
packaging, with their relatively short life span, have the largest
impact on the aluminum content of municipal solid waste. The aluminum
in municipal solid waste consists primarily of beverage cans, the re-
mainder being miscellaneous foil, extrusions, and castings. Aluminum's
inroads into the container market over the past ten years is discussed
more fully in the section on packaging.

Today municipal solid waste contains approximately one percent alu-
minum and this is expected to rise to about 1.13% in 1990. The overall
industry growth rate however is expected to slow to a 4-6% average annu-
al expansion in the latter part of the decade. Predictions have been
made that expansion of aluminum supplies over the next five years will
come too slowly to keep up with the growth in world demand, and prices
will rise steadily because of high energy costs. One major reason given
for the predicted supply pinch is that new smelting capacity was not
built during the early 70s. New smelting capacities are expected to
accelerate in the 80s in areas outside the U.S. and Europe where energy
is relatively expensive and bauxite plentiful.

171d

Due to the energy intensive nature of primary aluminum production,
the industry has been strongly affected by the increasing cost of energy
and has sought ways to reduce energy consumption through improved pro-
duction technology. In 1940, the industry-average energy requirement to
produce one pound of primary aluminum was 12 kWh. Today the industry
average is 8 kWh per pound, with the newer and more efficient plants
utilizing 6 kWh. 1 1/8 7T A pilot commercial plant utilizing a new
process is reported it be utilizing 4.5 kWh per pound of aluminum
production.

87

Other Non-Ferrous Metals

The balance of the non-ferrous fraction of gross discards consists
primarily of copper, brass, zinc, lead and non-magnetic stainless steel.
This combined portion has remained fairly stable since 1960, when it
represented only 0.24% of all gross discards to the present, when it is
estimated at 0.3%. This percentage is expected to remain constant
through 1990.

5. Plastics

As a percentage of gross discards, plastics have grown from .38% of
the wiste stream in 1960 to 2.57% in 1970 and 4.17 in 1980. By 1990
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they are expected to account for 6% of gross discards in municipal solid
waste. 181

Packaging is the single largest market for plastics resin, account-
ing for one out of every four pounds consumed, in 1979, 10,334 million
pounds of resin were distributed to the packaging market, up 14% from
1978. The second largest market is building and construction, with
19.6% of the market, folowed by consumer institutional use with 9.7% of
the plastics market. 175 Table I-D-9 reviews the plastics industry's
major markets from 1975 through 1979.

Approximately 80% of all plast 4 cs produced are "theromplastics," or
those which may be remelted and reformed. "Thermosetting plastics" are
those which, in contrast, "set" after they have been formed and cannot
be remelted. Only 20% of plastic production falls into this category.
Table I-D-10 shows projected thermoplastic markets by 1990.

The three largest markets for thermoplastics during the 1980s will
continue to be packaging, construction and household. Other dominant
markets will include consumer and transportation, as cars contain
increasing percentages of plastic to reduce weight and conserve
fuel.188b

Packaging's importance as a major plastics market is discussed in
detail in the packaging section of this report. However, further review
of plastic gross discards data reflects the impact of this "short life"
market on the waste stream. While only 31% of all plastic discards were
packaging items in 1960, by 1980 this percentage had grown to 64% and it
is projected to grow to 69% by 1990.181 Thus plastic packaging,
like other packaging materials, has an even greater impact on the waste
stream than its impressive market share would at first indicate.

Technology and energy/cost/price factors are closely interwoven in
the plastics industry and technological advances within the industry
have played a major role in making plastics competitive with other
materials despite the increasing costs of crude oil and natural gas,
both plastic feedstocks. Composites of plastics and non-plastics help
compensate for increases in feedstock prices and often actually increase
total potential markets by volume.

Volume-resin prices increased by an average of 50% from mid-1978 to
mid-1980. According to a recent industry publication the price
increases are more than counterbalanced by a new generation of resins
that yield more usable product per pound, flow faster and upgrade tough-
ness and as a result are more cost-effective. 188 a In fact, research
and development expenditures are estimated to be almost 4% of indust-y
sales, leading to energy savings and other production costs as well as
improvements in product quality. One major example is a new process
developed by Union Carbide for the production of LDPE, the most common
plastic made (see Table I-D-10). The process cuts energy uses by 25%,
capital investment requirements by 50%, will improve plant safety and
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TABLE I-D-9
PLASTICS INDUSTRY 75

COMPARATIVE PERCENTAGE DISTRTBUTON 3Y MAJOR MARKET

MJOR MARKET 1975 197r 1977 1973 1979

Transportation 5.7% 6.5% 6.1% 5.7% 5.0%
Packaging 25.4 26.6 25.4 25.3 26.7
Building/Construction 17.0 16.5 19.3 19.8 19.6
Electrical/Electronic 3.1 9.1 8.9 8.4 7.9
Furniture/Furnishings 6.2 5.9 4.5 4.8 4.9
Consumer/Institutional 13.1 10.1 10.4 10.3 9.7
Industrial/Machinery 1.4 1.2 1.5 1.1 1.3
Adhesives/Inks/Coatings 8.8 8.4 8.2 8.3 7.2
All Other 8.1 7.8 8.8 8.4 8.9
Exports 6.2 7.8 6.9 7.4 8.8

Total 100.0% 100.0% 100.0% 100.0% 100.0%

* Note: All figures exclude polyurethane.
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TABLE I-D-10

PROJECTED GROWTH THROUGH 1990

OF THERMOPLASTIC RESINS AND THEIR MARKETS

Consumption

(million lb) Annual Growth, %

1978 1990 Historic Projected

RESIN

LDPE 7,130 15,050 9.5 6.4
PVC 5,760 15,550 9.5 8.6

HDPE 4,150 11,840 14.2 9.1
Polystyrene 3,850 10,530 8.6 8.7

Polypropylene 3,075 10,175 18.7 10.5
ABS & SAN 1,260 3,065 9.8 7.7

Acrylics 945 2,000 9.5 6.4

Cellulosics 465 400 -1.9 -1.3
Nylon 275 675 11.4 7.8

Other stvrenics and vinyls 1,690 2,850 7.5 4.4

Other thermopiastics 760 2,250 13.5 9.5

Total 29,360 74,385 Avg. 10.0 8.1

MARKET
Packaging 8,375 20,925 10.3 7.9

Construction 5,830 15,270 12.3 8.3
Household 4,210 11,180 13.2 8.5

Consumer 1,980 4,774 8.2 7.6
Transportation 1,125 2,805 13.8 7.9

Textile 970 2,380 21.3 7.8
Agriculture 620 1,650 18.1 8.5
Other 4,055 11,420 4.9 9.0
Exports 2,195 3,990 8.4 5.1

Total 29,360 74,385 Avg. 10.0 8.1
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pollution cantrol and cut the need for production space 5' 9!f' 5v tne

Asi4ed to these factors is the relative energy impact of manufacture
and use of plastics as compared to alternative materials. Studies have
shown that although plastics utilize energy sources as material feed-
stocks, in many cases the total energy required to manufacture plastics
products can be lower than that required to manufacture non-plastic
alternatives. Measurements of energy consumption can take into consid-
eration the energy required to process raw materials, the amount of
energy resources in the raw materials themselves and the amount of ener-

gy consumed in a product's shipment and service life. Combining all
these energy factors can make plastics very competitive with other
materials in some markets. 14 5 PET 2-liter soft drink containers,
discussed in the packaging section, are a good example of an energy
efficient, cost-effective plastic product.

Even with energy conservation measures, the plastics industry is
bracing for permanent raw-material supply shortages and the resulting
short and long-term continued rise in resin price levels. Resin short-
ages are not expected, due to increased capacity expansions by resin
suppliers. But material conservation measures will increase, with con-
tinuing moves toward lighter disposables and changes in production tech-
nology to produce longer-life durables.

18 8 d

These measures, and plastics' many advantages over other materials

(high strength to weight ratio, freedom of design, ease of fabrication),
will contribute to plastics' continued growth in the eighties.

Thermoplastic resins are expected to be the fastest growing mater-
ials used in the United States throughout the 1980s, with an expected
annual growth of 8'% and consumption of thermoplastics alone over 74 bil-
lion pounds in 1990. Construction and household markets will continue
to be the 3 largest markets, 18 8 b and projected gross discards for
plastics will grow from today's 4.17% of total municipal solid waste to

6% in 1990.181

6. Other Waste Cateeories

Rubber, leather, textiles and wood, as a percentage of total gross

discards nationally, have remained fairly constant from 1960 to 1980 and

this is expected to be true also for 1990. (As a percentage of packag-
ing discards, however, wood has substantially decreased and this trend
is expected to continue through 1990).181

Food and yard wastes, however, have shown a steady decline since

1960. This trend is also expected to continue. 1 8 1 Table I-D-II

shows the trends for these categories from 1960 to 1990.
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TABLE I-D-11

OTHER NON-FOOD PRODUCT WASTES

(as % of Total Gross Discards)

Rubber/

Leather Textiles Wood

1960 2.06 2.38 3.1z

1970 2.47 2.37 3.0

1980 2.45 2.3 3.17

1990 2.4 2.4 3.5

NON-PRODUCT WASTES

(as % of Total Gross Discards)

Total Misc.
Non-Product Food Yard Inorganic
Wastes Wastes Wastes Wastes

1960 43.09 20.0 21.73 1.36

1970 36.06 16.56 18.02 1.38

1980 33.80 15.15 17.25 1.40

1990 32.61 13.99 15.92 2.70
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7. Correlation to the Navv

Total Waste

The best statistical developments of solid waste generation
rates 181 are based on national data. Analysis of trends in a
selected sector will be most accurate using these data. Using
national statistics as a basis for predicting the volume and con-
stitutency of the Navy waste stream requires the use of several
assumptions. Such assumptions will each be defined and justified
below.

Projection of the gross annual volume of waste is computed based on
a per capita/day figure and a population figure. On a national basis
these numbers are both increasing and the figures cited earlier in this
report can be reduced to the following:

POPULATION BASIS FOR EPA PROJECTIONS 18 1

(Millions)

1970 1975 1977 1980 1985 1990

205.1 214.0 216.0 221.8 232.3 244

CORRESPONDING ANNUAL PERCENTAGE INCREASES

1970-75 1975-77 1977-80 1980-85 1985-90

4.3% .9% 2.7% 4.7% 5.0%

WASTE GENERATION PER CAPITA/DAY (lbs)

1970 1975 1977 1980 1985 1990

3.5 3.7 3.7 3.8 4.0 4.2

CORRESPONDING ANNUAL PERCENTAGE INCREASES

1970-75 1975-77 1977-80 19.80-85 1990-95

5.7% 0% 2.7% 5.2% 5%
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FIGURE T-D-4
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GROSS TONNAGE OF WASTE
(Thousands)

1970 1975 1977 1980 1985 1990

131 143 146 161 170 187

CORRESPONDING PERCENT INCREASES

1970-75 1975-77 1977-80 1980-85 1985-90

9.2% 2.1% 2.7% 5.6% 10%

These numbers represent the changes in individual consumption of goods
based on cultural, technological and economic trends and, of course, in-
creasing population.

To apply these directly to the Navy represents a slight exageration
in the increase in total waste due to the high percentage of office
waste to be found in its waste stream. Paper items in the detailed pro-
jection of gross discards as represented in Table I-D-12 show propor-
tionate increases in paper which couldn't occur in the Navy waste stream
because of the already dominant position of paper. Interpretation of
these factors is too complex to resolve accurately. For this reason the
projections made here will accept the national numbers as a close
approximation index.

The increasing size of the population as shown above contributes
significantly to the size of the national waste stream and this factor
carries over in a similar fashion to the DOD activities. The Department
of Labor1 81 (see Table I-D-13) projects a constant level for mili-
tary personnel but an increasing civilian level through the year 1990.
An extension of this projection is to assume hat the Navy will remain
at roughly its present manpower levels milit ly and expand as below in
the civilian sector.

BASE CIVILIAN DOD MANPOWER LEVELS IN THOUSANDS

1977 1980 1985 1990

2120 2152 2226 2300

CORRESPONDING PERCENT INCREASE

1977-80 1980-85 1985-90

1.5% 3.4% 3.3%
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Using the civilian to-mriitary mix ratio from section I-A-5 of 0.74:1

and applying it to the Navy population from that section the following
numbers are derived:

TABLE I-D-12

PERCENT INCREASE (DECREASE) IN CONSTITUENCY
ON A NATIONAL BASIS

1977-1980 1980-1985 1985-1990

Paper 2% 2.3% 0.8%

Glass 7.3% (6.8%) 0
Metal (3.1%) (2.8%) 0
Plastic/Rubber 10% 13.6% 12%

Other (3.9%) (1.9%) (.5%)

The constituency breakdowns at North Island, California were:

Paper 89%
Glass 0.16%
Metal 1%
Plastic/Rubber 0.5%
Other 9.4%

Following the trends shown in Table I-D-13 to these proportions
will yield roughly the following breakdown:

Paper 89% 89.5% 90% 90%
Glass 0.16% 0.18% 0.16% 0.16%

Metal 1.0% 1.0% 1.0% 1.0%
Plastic/Rubber 0.5% 0.6% 0.6% 0.7%
Other 9.4% 9% 8.5% 8.5%

Applying these percentages to overall tonnage generated by the Navy
yields the following:
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TONS/DAY

1980 1985 1990

Paper 1336.2 1432.8 1526.4

Glass 2.7 2.5 2.7
Metal 14.9 15.9 17.0

Plastic/Rubber 9.0 9.6 11.9
Other 134.4 135.3 144.2

Totals 1493 1592 1696

1980: Civilian - 281,974
Military - 380,233

Total - 662,207

1985: Civilian - 281,974 x 1.034 - 291,561

Military - 380,233

Total - 671,794

1990: Civilian - 291,561 x 1.033 = 301,182

Military - 380,233

Total - 681,415

An extrapolation of the baseline total waste figure from section I-A-5

yields the following:

1980: 4.51 lb/person/day

1985: 1.052* x 4.51 lb/person/day = 4.74 lb/person/day

1990: 1.05* x 4.74 lb/person/day = 4.98 lb/person/day

* See percentage increase tabulated previously on a

national basis.

The combination of both population and per capita generation data

yield the following gross tonnage production:

1980: 662,209 persons x 4.51 lb/person/day t 2000 lb/ton = 1493 TPD

1985: 671,794 persons x 4.74 lb/person/day t 2000 lb/ton - 1592 TPD
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TABLE I-D-13

LABOR FORCE, EMPLOYMENT, PRODUCTIVITY, AND GROSS
NATIONAL PRODUCT, 1955, 1968, 1973, AND 1977, AND PROJECTED

TO 1980, 1985, AND 1990
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1990: 681,415 persons x 4.98 lb/person/day r 2000 lb/ton = 1696 TPD

Constituency

In this study quantification of the constituent data in tons will
require the acceptance of the numbers derived from the work done at
North Island, California as a representation of the entire Navy. While
this is not a well founded assumption, the exercise will serve as an
example of how numbers from a broader data base such as the NFA files at
FACSO can be treated.

E. FACTORS IN PACKAGING - MATERIAL AND COST

1. Constituents: Current and Trends

While several identifiable changes in packaging constituents have
taken place since 1960, identifying strong trends from 1980 to 1990 is
difficult for some constituents for several reasons.

First, packaging as a percentage of gross discards is projected to
increase by less than one percent by 1990.181 In large part this is
due to a steady trend toward lighter containers, through either material
substitution (aluminum for steel, plastic for glass) technological
advances in product manufacture, and a trend toward larger size con-
tainers for soft drinks and food. 131

Competition among packaging materials is growing more intense in
this period of slow overall packaging growth, due to limited growth
applications in some markets, the increasing cost of energy, cost/price
imbalances, increasing governmental regulations and cost of compliance,
and the manner in which consumer, safety, environmental and energy
issues bear on industry planning and decision making.

13 1

Thus changes in constituency will take place primarily at the ex-
pense of other packaging products, and in some cases the competition is
so intense and factors so complex that industry analysts are still not
sure of the outcome. This is particularly true in the beverage indus-
try, where aluminum and steel can rivalry in the soft drink market, for
example, is intense, and energy and cost/price factors will play a major
role in determining marketplace gains in the 80s. Continued technologi-
cal advances and cost savings practices within the packaging industries,
combined with many extraneous factors, shift balances in this competi-
tive environment from year to year.

Energy considerations will prompt industry to use energy economic-
ally in the raw material and product manufacturing processes. In addi-
tion, energy concerns will also lead to some trends toward product stan-
dardization in order to assist in product recycling.

177
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A contrasting trend in packaging constituents will inhibit recy-
cling. Increasingly, packaging in the 80s will lead toward hvnrid pack-
aging in order to wring top performance out of packaging at minimal
cost. The plastic coated bottle, flexible can, plasticized corrugated

carton and paper shopping bags are examples of this trend toward combi-
nations )f -nat~raa's in one package, each of which performs 3 function
tor it is best suited.1

7 7

Glass

Glass containers currently represent 28.8% of all packaging gross

discards, as opposed to 24.3% in 1960.160 Shipments grew rapidly
from the mid-sixties to the mid-seventies, because of both the rapid
growth of the beverage industry and the corresponding increase in non-
refillable containers. Competition from metal cans, primarily aluminum,
throughout the 70s and the phenomenal growth of two-liter plastic soft
drink bottles in the late 70s had considerable negative impact on the

glass industry. 13 1 Nevertheless, industry and government analysts
expect glass containers to become more competitive with cans nd plastic

in the 80s, slowing the general decline of glass containers in the face
of metal and plastic competition. Among the factors pointing to some
rpsurgence of glass in the early 80s are: 1) aggressive promotion of
glass as a cost-effective container; 2) recent dramatic inroads in

brewer use of non-returnable and returnable beer bottles; and 3) the
increase of single service glass bottles (7-10-16 oz.) where plastic

polyethylene terephthalate (PET) is not price competitive.174 Glass
industry sources feel confident that glass can hold its own and make in-
roads in new glass markets, and industry and government analysts predict

a 2-3% annual growth rate for glass.174, 131

Glass containers are projected to be 26% of total gross packaging

discards in 1990.181

As Figure I-E-l indicates, glass lost ground during the 70s in the

soft drink market but increased in the beer market. 1 0 2 Returnables
in the beer market, as a result of mandatory deposit laws, showed a
72.3% increase during the first 10 months of 1979. This trend is

expected to increase if state container legislation increases in the

eighties.
1 7 4

Cans

Steel cans currently represent 8.3% of total packaging gross dis-

cards, vs. aluminum's 2.2% of total packaging gross discards. When com-
pared with 17.4% for steel and 0.6% for aluminum in 1960 and 13% for
steel and 1.3% for aluminum in 1970, a marked trend for aluminum cans

replacing steel is noted. 1 8 1 This displacement is due to major
aluminum can inroads in the beverage industry. Steel maintains a 61%
share of all cans shipped in 1979, a 97% share of food cans shipped and

a 99% of general (non-food, non-beverage) packaging. In the beverage

-44-



FTGURE I-E-I
100%

CC

0

C-;

CANS

Co 1 1 , , ci0 C
0'4 C04 C'C% C

SOFT DRINK PACKAGE DISTRIBUTION

BY YEAR

Source: National Soft Drink Association, 1980.

-45-



TABLE I-E-1

METAL CAN SHIPMENTS - 1979

(Million Cans)

TOTAL BY MATERIAL BY TECHNOLOGY

CANS Steel Aluminum 2-Piece 3-Piece

TOTAL METAL

CANS SHIPPED 89,344 54,605 34,739 46,547 42,797

BEVERAGE 54,442 20,768 33,674 44,694 9,748
Beer 28,731 7,353 21,378 27,047 1,684
Soft Drinks 25,711 13,415 12,296 17,647 8,064

FOOD 30,033 28,998 1,035 1,668 28,365
Baby Foods 787 787 -0- 21 766

C~ffee 679 679 -0- -0- 679
Dairy Products 943 736 207 207 736

Fruit, Fruit 4,885 4,859 26 26 4,859

Juices
Meat & Poultry 1,589 1,029 560 666 923

Pet Foods 2,968 2,968 -0- 25 2,943
Seafoods 1,089 1,068 21 47 1,042
Shortening 241 241 -0- -0- 241
Vegetables, Veg.
Juices 10,787 10,787 -0- 449 10,338

Other Foods,
Including Soup 6,065 5,844 221 227 5,838

GENERAL PACKAGING 4,869 4,839 30 185 4,684

Aerosol 2,202 2,172 30 100 2,102
Motor Oil 546 546 -0- -0- 546
Paint & Varnish 873 873 -0- -0- 873
Other Nonfoods 1,248 1,248 * 85 1,163

* Less than 500,000
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industry aluminum rose from 10% of metal can shipments in 1972 to 62% in

Despite the rapid and major inroads by aluminum in the metal can
beverage container market, there is considerable evidence that the steel
can is becoming a stronger competitor in the 80s due to improved and
more cost-effective steel can technology, aluminum vs. steel energy
usage, and the recent breakthrough of tin-free, all steel cans by US
Steel, which may reduce steel beer-can costs further. 70T Steel and
aluminum can gross discard percentages are projected at 6.3% and 2.3%
respectively for 1990 by recent unpublished EPA data compiled by
Franklin Associates Ltd. 181 However, the many variables involved in
the aluminum/steel beverage can rivalry may result in a slightly higher
percentage of steel can containers. The major factor in the 80s dictat-
ing which metal is more economical will be energy. 158

Paper, Paperboard

Paper and paperboard packaging currently comprise 49.4% of contain-
ers and packaging gross discards. The paper and paperboard gross dis-
cards category can be further subdivided into three categories: corru-
gated (64%), other paperboard (20%) and paper packaging (16%). Among
noticeable trends, paper and paperboard have retained a fairly constant
percentage of packaging gross discards, ranging from 49.3% in 1960, to
49% in 1970, to 49.4% in 1980. At the same time the corrugated portion
of paper and paperboard packaging has steadily increased, from 54% of
paper/paperboard packaging in 1960, to 61% in 1970, to 64% in 1980.
This trend is expected to continue to 1990, when EPA/Franklin Associates
data project paper/paperboard to be 51% of packaging gross discards and
the corrugated component to rise to 67% of paper/paperboard packag-
ing. 181 Two corrugated box trends further impacting on solid waste
constituency are: I) End-Use Industries: Over the past 20 years there
has been a definite trend toward durable product use of corrugated boxes
(currently 38% of corrugated boxes are for food products, 11% for paper
and allied products, 7% for chemicals, and 5% for rubber and plastic
products); and 2) Plastic Combination: Increased use of corrugated
boxes in combination with plastics is projected in the eighties. 131

Plastics

Plastics as a percentage of packaging gross discards total 8 per-
cent. A rapid growth trend is shown by comparison with 0.4% in 1960 and
4.7% in 1970.18 This growth has been at the expense of other pack-
aging materials, primarily paperboard trays, boxes and food tub markets;
glass containers, wood boxes, baskets and pallets; and the metal closure
part, drum and strapping markets. 131 Plastic containers, as a per-
centage of all plastic packaging gross discards, also show a growth
trend from 46% of plastic packaging discards in 1960 to a projected 56%
of plastic packaging discards in 1990.181
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One of the most recent and spectacular growth trends has been
two-liter soft drink containers. First marketed in 1976, they repre-
sented 7.6% of soft drink containers by volume in 1978 and 14.6% by
1979.169 Two-liter soft drink bottle production is expected to rise
25% in 1980 (in a soft drink industry projected to grow only
2-3%). 174 In contrast, one-liter plastic bottles are not price com-
petitive with glass containers and have not expanded as originally
expected.

Plastic soft drink bottles will continue to be the primary
plastic packaging growth trend through 1984, followed by drums and
pails, shipping boxes and cases, and protective foam packaging. 13 1

By 1990 plastics are expected to constitute 12% of packaging gross
discards.181

2. Cost and Energy: Current and Trends

Prices have been rising for all packaging materials, in part be-
cause of the increasing cost of energy in the 1970s. The strong compe-
tition among producers of packaging materials has led to advances in
production technology and energy conservation which can swing cost/price
factors in favor of different materials from year to year. This inter-
twining of technology, energy, cost and price factors is discussed in
more detail in previous sections on materials found in the waste stream
and the impact of recycling on energy costs is reviewed in later chap-
ters on secondary market factors.

Overall, the Department of Commerce forecasts continuing price in-
creases for all materials, especially in energy intensive segments of
the packaging industry and plastics, which are derived from energy feed-
stocks. 13  About 70% of the raw material used to make plastic
bottles is from natural gas; 30% is from crude oil.1 88 c

However, current and projected energy and plastic resin price in-
creases will not necessarily rule out plastics' edge in packaging, where
plastics consumption is expected to grow 7-8% through the 80s. 188

As previously noted, the plastics industry has made rapid technological
strides to cope with rising energy costs. The two-liter plastic bever-
age container's inroads into the soft drink beverage container market is
one example of a cost-effective plastic container. In contrast, one-
liter plastic bottles are not price-competitive with glass containers
and have not expanded as originally expected.

174

Despite aluminum's aggressive inroads into steel can markets, the
outcome of steel and aluminum can competition in the 80s is still in
doubt, due to energy factors and technological advances by the steel in-
dustry which have already helped make steel can production more econom-
ical. In 1978 energy represented 20% of the price of aluminum, compared
with 8.5% of the price of steel, and an industry analyst predicted 50-
100% aluminum price increases by 1982 as a result. 158
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TABLE I-E-2

ENERGY CONSUMPTION AND COST FOR DELIVERED 12-PACKS
OF FILLED 24-OZ. FOOD BOTTLES

Glassa Plastic(PET)6

COST FACTORS 1977 1980 1985 1977 1980 1985

Energy consumed, MM Btu/1000 bottles

Bottle production and delivery 10.79 10.79 10.79 4.44 4.47 4.50

Corrugated carton production

and delivery 3.73 3.73 3.73 3.60 3.60 3.60

Transport of filled pack, 400 mi. 1.61 1.61 1.61 1.12 1.12 1.12

TOTALS 16.13 16.13 16.13 9.16 9.19 9.22

Energy cost, $/1000 bottles

Bottle production and delivery 19.34 24.33 26.14 7.57 9.37 9.74

Corrugated carton production

and delivery 5.48 6.20 6.71 5.28 5.98 b.47

Transport of filled pack, 400 mi. 3.04 3.78 4.19 2.12 2.64 2.92

TOTALS 27.86 34.31 37.04 14.97 17.99 19.13

Net savings in plastic

Total energy, MM Btu/1000 bottles - - - 6.97 6.94 6.01

Energy cost, $/1000 bottles - - 2.89 16.32 17.91

a Container weight 1068 lb/100 bottles

b Container weight 97 lb/l0O bottles

Source: Ethyl Corp.
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More recently, industry analysts have predicted that steel will
have a competitive edge long-term due to anticipated steep aluminum
price increases. Yet another factor which may impact on the cost-
effectiveness of steel cans is the breakthrough in the development of a
tin-free can which industry publications have noted could reduce steel
can costs per thousand by about one dollar. 174

Steel industry representatives share cautious optimism regarding
the steel can's ability to become more price competitive in the early
eighties.

During the 1970s glass containers have lost market shares to plas-
tic and metal containers in the beverage market and must become more
cost-effective to remain competitive. Again, energy and cost/price fac-
tors are interwoven and, as discussed in the secondary markets chapter,
recycling of cullet is seen by the glass industry as one way to reduce
energy costs.

3. Waste Stream Impact - National

Packaging waste has a short life span and its impact is higher than
many other product uses with longer life spans.

Overall, packaging material has maintained a relatively constant
proportion of total national municipal solid waste generation ranging
from 28-33% of gross discards and 49-51% of non-food product discards
from 1960 to 1978. The percentage of gross discards is expected to
remain fairly constant, rising to 34% of total gross discards by
1990.181 This is principally due to trends in lighter packaging
materials, through both improved technology and material substitution,
and larger family-size containers.

CALCULATION OF PACKAGING PERCENTAGES 1960-1990181

Gross Discards - 106 Tons

Pkg.%
Total Pkg. Pkg.% Non-Food Prod.

1960 95.7 26.8 28.0 49.2

1965 110.7 33.0 30.7 49.7

1970 131.0 41.9 32.0 49.9

1977 146.5 47.9 32.7 50.5

1978 150.4 48.9 32.5 49.7

1990 186.5 63.4 34.0 49.5
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Growth in packaging will therefore come within packaging constitu-
ents, as one packaging type substitutes for another, rather than from
extensive packaging growth as a percentage of total discards. Examples
of this are the aluminum and steel can rivalry in the beverage market,

increased competition between glass containers and cans in the beer mar-
ket, and the rapid increase of plastic containers. Substitution of
paper packaging by plastic may continue while paperboard packaging
should remain stable. Flexible packaging may make further inroads into
traditional rigid packaging applications.

131

5'
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PART II:

TRENDS IN MARKETS FOR RECOVERABLE CONSTITUENTS

A



II. TRENDS IN MARKETS FOR RECOVERABLE CONSTITUENTS

A. Secondary Materials Factors

Introduction

This section reviews factors impacting on the marketability of

several large constituents of the waste stream. While some materials
have a clearly higher market value per ton than others, many variables
affect the marketability of any material and should be kept in mind when

reviewing potential markets for the waste stream output. Some of these

common factors are reviewed in this introduction and a more detailed

discussion of each material's marketability follows.

Secondary Material Characteristics

Solid waste generation and composition trends were defined in
Part I of this report as post-consumer residential and commercial wastes

found in municipal collections. Similarly, this section reviews markets

for products used and discarded by the consumer (obsolete scrap). It
does not review markets for home scrap (waste generated and recycled
within primary materials processing facilities) or prompt industrial

scrap (waste generated and recycled within manufacturing facilities),
except to note the competition among these various waste materials
within the secondary materials marketplace.

Figure II-A-I presents a materials system model containing six
pathways by which materials are recycled or reused prior to ultimate

disposal:

1. Home scrap recycle
2. Prompt scrap recycle
3. Product manufacture or renovation
4. Reuse of material goods
5. Recycle of segregated wastes
6. Recovery of energy and materials from mixed wastes.

While this report is concerned solely with markets for materials
used and disposed of by the consumer, as represented by pathways 5 and
6, two other pathways have a direct bearing on the marketability of
post-consumer waste materials. Several characteristics of wastes gener-
ated by industry (pathways 1 and 2), make them more attractive for recy-
cling purposes. Scrap generated in the primary material processing
facility or in the fabrication of manufactured products (i.e. envelope
clippings) is available in large quantities. It is also relatively
homogenous in nature and free of many of the contaminants caused by con-
tact with other post-consumer wastes, added during final product manu-
facture, or caused by chemical changes during disposal (incineration).
Thus this type of scrap material is almost always preferred by any
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secondary materials buyer over the more heterogenous, contaminated, and
smaller quantities reclaimed from post-consumer wastes (pathways 5 and
6), especially when the cost of reprocessing is taken into account.

Since home and prompt scrap are highly sought after for recycling
purposes, they are the first to be recycled. Post-consumer waste
materials must therefore either be upgraded in quality to compete in the
higher priced secondary materials markets or seek lower priced markets
whose end use can accept a more contaminated product.

Recycling Technology

Materials are currently reclaimed from municipal wastes by one of
two basic alternatives: source separation or recovery from mixed wastes
by mechanical means at a centralized recourse recovery facility.

Source separation involves the separation of recyclable materials
at their point of generation for segregated collection and transporta-
tion to the buyer. As Table II-A-I indicates, almost all materials are
reclaimed from municipal wastes through some form of source separation.
It is a process that yields a comparatively high quality waste product
that can command prices in the higher ranges of the secondary materials
market. It is the only proven method for recovering recyclable news-
paper, office paper, corrugated cardboard, color sorted glass, plastics
and rubber from municipal solid waste and it is still the best method of
recovering aluminum. 1 ,P.26 7 Easier to implement, compared with
centralized waste processing, source segregation requires minimum capi-
tal investment, is labor intensive and can be adapted to communities and
facilities of various sizes. The secondary material obtained from a
well-managed source separation program yields a relatively homogenous
product with low contamination that has the best chance of competing in
the secondary materials marketplace.

There is considerable potential for recovering materials from muni-
cipal solid waste at centralized resource recovery systems. However,
the technology for extracting recyclables from mixed wastes at these
facilities is still in its infancy, except for ferrous metals recovered
through magnetic separation, and few facilities recover substantial
materials for recycling at this time.1 17 When materials are recov-
ered from these facilities, they are not of a quality to compete with
industrial or source separated municipal scrap and must seek lower
priced markets where higher contamination is acceptable. For example,
glass container manufacturers can readily use clean, color-sorted glass
obtained through source separation techniques. While testing of glass
recovery systems at resource recovery facilities is continuing, glass
container industry specifications are difficult to meet. However,
several building products have successfully been manufactured using
lower priced color-mixed waste glass with a higher percentage of contam-
inants than is acceptable to container manufacturers.
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117
TABLE II-A-I1

Estimates and Projections of Recovery of Residential and
Commercial Post-Consumer Solid Waste, Selected Materials, (1969-1985)

(in thousands of tons, as generated wet weight)

Material 1960 1970 1977 1985

Ferrous metals

Source separation - - 35 50
Magnetic separation* 50 150 200 200

Mixed-waste processing - - 50 400

Total 50 150 285 650

Aluminum
Source separation - 10 140 225

Mixed-waste processing - - - 5
Total - 10 140 230

Paper
Source separation 5,575 7,115 10,180 12,150

Glass
Source separation 100 160 500 865
Mixed-waste processing - - - 5

Total 100 160 500 870

Rubber
Source separation 330 255 160 170

Total Materials Recovery

Source separation 6,005 7,540 11,015 13,460
Magnetic separation* 50 150 200 200

Mixed-waste processing - - 50 410

Total 6,055 7,690 11,265 14,070

Energy recovery from combustibles - - 750 9,400

Total recovery 6,055 7,690 12,015 23,470

Total gross discards 87,000 131,000 148,000 175,000
Percent recovered 7 6 8 13
Percent source separated 7 6 7 8

* Includes systems magnetically separating ferrous scrap, but doing no other

resource recovery.

Source: Franklin Associates, Ltd., "Post-Consumer Solid Waste and Resource
Recovery Baseline," prepared for the Resource Conservation Committee

(Washington, D.C., April 6, 1979), p.21.
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TABLE 11-A-218

Trends in Resource Recovery from Post-Consumer

Residential and Commercial Solid Waste 1960 - 1978

(In Thousands of Tons)

1960 1970 1973 1976 1978

.Materials Recycling

Paper and paperboard 5,600 7,100 8,730 - 10,400

% of paper and paperboard 19.0 16.1 16.5 - 20.1

Aluminum - 10 35 - 170

% of Aluminum - 1.3 3.4 - 11.3

Ferrous metals 100 100 300 - 330
of ferrous metals 1.0 0.8 2.4 - 2.8

Glass' 100 200 300 - 500

of glass 1.4 1.6 2.3 - 3. 3

Rubber 300 300 220 140
, of rubber 16.7 11.6 6.8 4.7

Total materials recovered 6,100 7,700 9,590 - 11.540

of gross non-food 11.2 9.2 10.3 11.2 11.7

of total waste 6.4 5.9 6.7 7.2 7.7

Energy Recovery

Tons converted (thousands) - - - 300 850
% of gross discards - - - 0.2 0.6

Btu recovered (trillions) - - - 2,700 7.700

Source: Franklin Institute Draft to U.S. E.P.A., June 1980.
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While technology at central facilities will undoubtedly improve
during the 1980s, source separation will continue to be the primary
means of obtaining high quality secondary materials from post consumer
wastes.

This report covers specifications developed for materials recov-
ered both by source separation techniques and by mechanical means from
mixed wastes at central facilities.

Contaminants mixed in with recovered materials can seriously affect
their value in the secondary materials marketplace. Material contam-
ination can damage a buyer's equipment, destroy the quality of the final
product, or increase the buyer's material processing costs. High water
content, glue on envelopes, aluminum rings on glass bottles, clear glass
mixed with colored glass, or glossy magazine paper mixed with newsprint,
depending on amount, could all either reduce the secondary materials'
value or cause them to be rejected. Sometimes the reclamation process
itself can contaminate the recovered materia-. Processing at resource
recovery plants often results in changes in chemical composition or phy-
sical form which make the material unsuitable for many end uses.

Some end product uses require lower levels of contaminants than
others. For successful marketing and use, materials must be recovered
to specifications, a description of the type of material desired by a
buyer. Specifications, and the degree of processing necessary to meet
the specifications, vary according to the proposed use of the recovered
product. In addition to noting the type of material desired and the
level of contamination permitted, if any, a buyer may also specify the
form in which the materials should be delivered (crushed, shredded,
baled, etc.), the minimum quantity allowed for purchase at a given
price, the delivery point at which the price is honored, etc.

Origin specifications for many recycled materials have been devel-
oped by secondary material industry trade associations and are based
primarily on the origin of each grade of recycled material. Recent ori-
gin specifications for paper, metals, textiles and rubber are included
in Appendix F of this report and a sample specification for recovered
newsprint is shown in Table II-A-3.

Glass manufacturers set standards for acceptance of glass cullet
based on color and low levels of contaminating materials, such as
metals, organic matter and refractory particles which will not melt in a
glass furnace.

Origin specifications have existed for many years and are very
suitable for materials reclaimed by source separation methods. Origin
specifications, however, are generally unsuitable for materials recov-
ered from mixed wastes in centralized resource recovery plants because
processing can cause changes in composition of the recovered wastes.
Instead, specifications based on chemical composition of the recovered
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IABLE I!-A-3i9

Representative Origin Specifications

for Old Newsprint

No. I news

Consists of newspaper packed in bales of not less than 54 inches in
length. containing less than 5 percent of other papers.

Prohibitive materials may not exceed .. ..... 1/2 of 11

Total outthrows may not exceed .... ........... 2'

Overissue news

Consists of unused overrun regular newspapers printed on newsprint,
baled or securely tied in bundles, and shall contain not more than
the normal percentage of rotogravure and colored sections.

Prohibitive ziaterials .... ............ . None permitted

Total outthrows ..... ............... .. None permitted

A prohibitive material is any included in a bale which if found in
greater than the specified level would damage the papermaking equip-
ment and/or destroy the quality of the final product. Examples are
latex adhesives, magnetic inks, plastics, or asphaltic papers.

Outthrows are contaminants which make the product unsuitable for
consumption at the grade specified. Outthrows usually consist of
materials which are compatible with the papermaking process but if
found in amounts greater than the specified level will significantly
degrade the quality of the final product. Examples are cloth bindings.

chipboard, string bindings, and glassine.
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TABLE I1-A-4

Sources of Specifications for Recovered Materi .s

All materials Glass

ASTM Committee E-38, Glass Packaging Institute
Resource Recovery 2000 L Street, N.W.

American Society for Testing Washington, D.C. 20006

And Materials I
1916 Race Street Nonferrous metals

Philadelphia, PA 19103 National Association of Recycling

Steel Industries, Inc.
330 Madison Avenue

Institute of Scrap Iron and New York, NY 10017

Steel, Inc. Aluminum
1627 K. Street, N.W.
Washington, D.C. 20006 Aluminum Association

Paper 818 Connecticut Avenue, N.W.

Washington, D.C. 20006

American Paper Institute National Association of Recycling
260 Madison Avenue Industries, Inc.
New York, NY 10016 330 ,Madison Avenue

~New York, h 1001

Paper Stock Institute of New York, NY 10017

America Aluminum Recycling Association
330 Madison Avenue 900 17th Street, N.W.
New York, NY 10017 Washington, D.C. 20006

- 60 -



TABLE II-A-5
1 1 7

IMPACT OF SOURCE SEPARATION OPTIONS

ON BTU CONTENT OF MUNICIPAL TRASH

Average Btus
per Pound Percent

Type of Separation Program of Trash Change

No source separation 4,600

High level, all wastes* 4,660 +1.3
(24% reduction in total waste

stream)

Low level, all wastes* 4,510 -2.0

(10% reduction in total waste

stream)

High level, newspaper 4,440 -3.5
(7% reduction in total waste

stream)

Low level, newspaper 4,550 -1.1
(3-4% reduction in total waste

stream)

4,890-6. 3
Glass and cans (beverage container 4,390

legislation)

* All wastes defined as glass, cans, newspaper, office paper, and

corrugated cardboard.

Source: U.S. Environmental Protection Agency, Office of Solid Waste,

unpublished study, 1979.
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product are needed; Committee E-38 of the American Society for Testing
and Materials was established in 1974 to develop and adopt this type of
specification. Work is continuing by the committee and updated specifi-
cations can be obtained from ASTM.16 0 Composition specifications
are also included in this report.

Interim Markets/Final Markets: Selecting a Buyer and the Role of
Scrap Processor

A market survey of the geographic area surrounding a facility may
unearth both interim and final markets for any given material. The
highest prices are from the final markets (primary aluminum companies,
secondary newsprint manufacturers, glass container manufacturers, etc.),
with middlemen (scrap processors) offering a price based on their role
as interim markets. Final selection of a buyer for secondary materials,
however, requires that the seller first survey both his requirements and
those of the prospective buyer, since the economic viability of any
recycling program involves a variety of factors.

The seller must consider:

o Amount of material that can be generated;

o Quality of material that is generated and degree to which it
meets a buyer's specifications

o Manpower and equipment requirements for collection and
processing procedures;

o Current collection/disposal costs;

o Cost of collecting, separating and processing materials;

o Market prices and ability to obtain long-term contract with
floor price;

o Location of buyer;

o Services offered by buyer.

The buyer's requirements may include:

o Minimum amount of material to meet intended end use;
o Guarantee of quality of material to meet intended end use;
o Special processing (baled, shredded, etc.);
o Possible requirement for long-term supply commitment.

It is essential to evaluate any price in terms of the services
offered by the buyer and the economic impact of a buyer's requirements
on one's own processing costs. The highest prices are from the final
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markets, but their specifications may be impossible to attain, or attain
economically. In that case, the role of the scrap processor becomes all
the more important. By accepting secondary materials in small quanti-
ties and with higher degrees of contamination, the scrap processor
serves as an intermediary and prepares materials to end-market specifi-
cations. They will also pay less, since they must invest time and money
in material preparation, but their services can often more than make up
for the lower price. The scrap processor is usually located closer to
the seller, given the regional nature of many markets, and can often
better absorb costly transportation costs because of the high volume and
processing techniques which reduce material bulk and increase density.

Economics

The economics of material recovery, from a seller's perspective,
are related to several issues. Costs of processing materials for
buyer's specifications can be prohibitive and even cost-effective pro-
grams are often subsidized by the volunteer labor of residents who sep-
arate out newspaper, etc. The cost of collection and disposal of waste
by traditional means must be weighed against the cost of materials re-
covery. If the primary goal of an office recovery program is to cut
waste volume, mixed paper will be collected and the resulting price will
be low. If the aim is to attain high sale prices and show a greater
profit, additional time will be taken to sort out high quality ledger.
Some market prices fluctuate more than others, e.g., paper. A decision
must be reached whether to obtain a longer-term contract with a floor
price or to take a chance on the spot market. Buyer services, such as
the mobil unit Reynolds Aluminum Company will bring on base for purchase
of aluminum from individual buyers, eliminate source separation costs by
the seller. Low volume materials, e.g., as aluminum, may bring such
correspondingly high prices as to make them very economical to extract
from the waste stream. As noted earlier, prices for materials are
higher from end use buyers than from scrap dealers. When transportation
costs are considered, the high prices offered by an end user in another
state may not be attractive. Gordian's forecast of material prices,
shown in graphs are based on sale to local markets, without transporta-
tion.

Impact of Quality on Value

Appendix F, "Paper Stock Standards and Practices," describes the
origin specifications for paper stock for repulping in the United States
and Canada as of January, 1980. Possible additional requirements must,
of course, be checked with individual buyers.

The most desirable grades of wastepaper are those with the highest
quality or purity which can also be accumulated in large quality. The
general types of paper stock grades fall within two basic groups, the
bulk and high grades. The bulk grades, used in large quantities in
paperboard and constuction products, include newspapers, corrugated
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TABLE II-A-6

Typical Prices and Gross Revenues for Recovered Resources Delivered to Market

1978-79

Resource type Delivered pricea

From centralized resource recovery

Iron and steel ...................... 15-40 S/ton
Glass ............................... 10-20 S/ton

Aluminum ............................ 300 $/ton
Other nonferrous metal .............. 100-200 S/ton

Dry fuel (RDF) ...................... 0.50-1.00 S/million Btu
Steam ............................... 1.50-3.00 $/1000 lb
Medium-Btu gas ...................... 1.50-3.00 S/million Btu
Electricityc ........................ 1.5-3.5 c/kWh

From source separation

Newspaper ........................... 20-45 S/ton
Books and magazines ................. 5-20 S/ton

Corrugated paper .................... 15-45 S/ton
Office paper ........................ 75-120 S/ton

Steel containers .................... 20-40 S/ton
Glass containersd ................... 20-30 S/ton
Aluminum containers ................. 300 S/ton

aSource: OTA estimates from various industry sources.

bBased on typical amounts recoverable. Must be reduced to account for freight costs.

dWholesale prices.

Color sorted.
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boxes and mixed papers. Mixed papers include a wide range of the lowest
quality paper stock such as unsorted mixed paper obtained from office
buildings. High grades, which are high quality fibers which can substi-
tute directly for wood pulp, include cuttings from converting processes
and high quality papers for data processing centers. They also included
de-inking papers, high quality bleached papers from printing plants and
other converters or very well sorted office ledger paper. In all cases,
paper grades from converting sources compete with corresponding post-
consumer waste grades due to lower levels of contamination.

The type of pulp in paper, groundwood, sulfite, sulfate, or semi-
chemical, is also very important. Paper stock with a high percentage of
bleached sulfite pulp is more valuable than groundwood. Finally,
bleached or unbleached fiber content affects paper value.

Those paper grades most applicable to potential Navy recovery are,
in order of descending quality and value are:

o computer tab cards,
o computer printout,

o white ledger,
o colored ledger,
o newspaper, and
o mixed low grade.

Mixed papers can be further hand sorted to bring a portion up to
high quality, such as when white office ledger is extracted.

A number of materials introduced during production, fabrication,
use and disposal of a product will contaminate paper and can either
destroy or lower its value in the secondary market.

The U.S. EPA publication, Office Paper Recovery: An Implementation
Manual, gives a good review of grades found in government office facili-
ties and explains some potential contaminants. A summary of these grade
characteristics is given below.

Totally white paper with black ink is usually high grade white
ledger. There are two kinds of paper that qualify as white ledger:

Sulphites - light-weight office papers (bond, copy paper, onion
skin) and

Sulphates - heavy white or colored papers used most commonly in
mailing (envelopes, business cards, report covers).

Most office papers are sulphites. Groundwood content, and treated,
coated or padded paper are considered contaminants. Other paper quali-
fying as white ledger are blue and green computer printouts and non-
glossy book and magazine pages.
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Any sulphate or sulphite paper other than white is considered
colored ledger. White ledger paper with other than black ink is also
generally considered colored ledger, as are computer printouts with
colors other than blue and green strips. Ground wood content is also
considered a contaminant in colored ledger.

Manila tab cards have a higher value than colored tab cards, but
manila tab card grades may inclued cards with tinted margins. These
grades are primarily sulphite or sulphate papers. 12 7

Sample origin specifications for newspapers and corrugated paper
were shown in Table II-A-3 in the Introduction to II-A.

1. Paper

Markets-Current

Technology: From a technical standpoint, the paper industry has
long been capable of utilizing secondary fiber. Business, printing and
tissue mills, paperboard mills, and construction paper mills all uti-
lize secondary fiber, although the type of waste fiber required and
limits of recycled content vary from mill to mill. In contrast, produc-
tion of new newsprint from 100% recycled newspapers is a relatively

recent application for wastepaper.

All of these applications are dependent on labor intensive collec-
tion and separation techniques, which sort out identifiable paper grades
with minimum contamination levels. Source separation of waste paper at
the point of generation best meets most grade requirements, and is the
most common method of collection. A much smaller quantity of wastepaper
is collected by hand sorting and mechanical separation from mixed waste,
with resulting higher levels of contamination. Paper fiber recovered
after processing in resource recovery plants cannot be utilized for man-
ufacture of new paper products.

Market Viability

Applications for various grades of paper stock relate to the level
of activity in four general types of paper mills and by their interac-
tions: (a) de-inked newsprint mills utilize newspaper; (b) business,
printing, and tissue paper mills utilize pulp substitutes, de-inking
grades, and mixed paper; (c) paperboard mills utilize corrugated, mixed
paper and newsprint; and (d) construction paper mills utilize mixed
paper, newsprint is corrugated. The dominant waste grade(s) for each
type of paper grade is underlined. Markets for combination paperboard
and construction are more cyclical than markets for most other grades of
paper and board. In some grades, substitution, such as mixed for news,
may take place in periods of changing demand.16 7
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While a high percentage of all post-consumer waste recycled from
the waste stream is paper (92% in 1976), paper markets are volatile and
prices fluctuate widely. Corrugated paper was the largest component of
post consumer waste recovered from the waste stream in 1976 (49%), fol-
lowed by mixed paper (28%) and non-industrial newsprint (22%). Total
demand for wastepaper, both post consumer and industrial, is also high-
est for corrugated, with newsprint and mixed paper from both sources
next in demand. Prices for these three bulk grades, however, are much
lower than prices for high grade de-inking papers such as sorted ledger
paper, tab cards and computer printouts.

As noted earlier in this report, most paper and paperboard consump-
tion is very senstive to changes in the real gross national product, and
paperboard is particularly sensitive. Decreased demand for many paper
products affects demand for wastepaper, with post-consumer waste suffer-
ing much more than higher quality industrial waste. The second paper
market's erratic price swings in response to demand are clearly pictured
in Figures II-A-2 and II-A-3. In fact, wastepaper prices fluctuate even
more widely than consumption patterns as suppliers of secondary mater-
ials respond to marketplace demand.

The introduction of technology to produce 100% newsprint did much
to stabilize newsprint demand and prices in recent years. Newspaper
production, unlike paperboard markets which also utilize newsprint, is
not highly susceptible to changes in the real GNP.

Paper prices vary also by geographic area. West Coast prices, for
example, have been much higher for all paper grades for a number of
years as the quantity of wastepaper exported to Asian countries climbed.
(Exports were 16% of the total recovery on the West Coast in 1973, com-
pared to under 8% in the south-central regions and under 2% on the East
Coast.) 1 10 Exports have historically represented a small portion of
total wastepaper recovery in this country, with demand growing only from
1.6% in 1950 to 3.7% in 1970. From 1970 to 1978 however, exports in-
creased from 3.7% to over 15% of total wastepaper recovery.

Another factor in assessing the marketability of paper components
is the cost of processing paper to market specifications. Paper speci-
fications are discussed in more detail in later pages, but source separ-
ation to attain the highest possible value for each grade requires con-
siderable labor. Wastepaper dealers perform an important function in
upgrading paper for end markets, but their prices will, of course, re-
flect this service.

Markets-Future

Energy: Recent studies have documented the total energy savings in
recycling wastepaper compared to use as an energy source. The actual
purchased fuel savings in the manufacture of each of the individual
grades of paper (recycled vs. virgin) is less clear. Newsprint and
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FIGURE 11-A-2
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FIGURE 1I-A-3

PRICE TRENDS

POST CONSUMER WASTE PAPER BY GRADES*
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TABLE II-A-7

TARGET SPECIFICATION FOR RECOVERED NEWSPRINT

Grade title: Recovered News (equivalent grades:
Folded News, Regular News, Ordinary
Folded News, No. I News)

Description: Consists of folded newspapers including
the normal percentage of rotogravure
and colored sections

Packing: Packed in bales of standard dimensions,
not less than 54" long, approximately
1000 to 1500 lbs. per bale

Moisture: Packed air dry

Prohibitive
materials: Less than %

Outthrows: Less than 2%

Water solubles: Less than 2% of the acceptable papera

Organic solubles: Less than 2% of the acceptable paperb

Ash: Less than 1% of the acceptable paper c

Notes

a. Determined by ASTM D-1162 or equivalent
b. Determined by ASTM D-1804 or equivalent
c. Determined by ASTM D-586 or equivalent
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semichemical paperboard (a corrugating medium) both utilize less pur-
chased fuel when secondary fiber is utilized in the manufacturing pro-
cess, according to a recent DOE report. The same report notes the need
for further study on other grades. 139 The U.S. EPA Third Report to
Congress and a recycling industry trade publication give figures compar-
ing kWh required to manufacture virgin and recycled paper that show a
63-64% energy savings in the manufacture of recycled paper (all
grades).

In any case, the paper industry's ability to internally generate
energy makes energy less of a factor in future secondary paper markets
than some other materials.

Materials: A recent study for the paper industry forecasts that
the total wastepaper (including industrial waste) recovery rate, as a
percentage of paper production, will increase gradually from 24% in 1976
to almost 26% in 1990.130 A recent U.S. DOE report setting volun-
tary recycling targets for the industry set a target of 23%, a reduction
in percentage of production but a 26% increase in tonnage. Gordian's
projections of wastepaper recovery are shown in Figure II-A-4 and
project a recycling rate of 35% of post-consumer waste.

In the industry study forecast, corrugated is expected to remain
the most utilized grade in paper production, increasing as a percentage
of total waste utilized by the industry. Newspaper recovery, due to
recycled newsprint production, is also expected to increase at a high
rate. This increased demand, together with their high degree of
concentration and relative ease of separation from other wastes make
them excellent materials for Navy paper recovery efforts.

130

Recent studies regarding office paper recovery indicate the eco-
nomic feasibility of recovering high grade, source-separated paper from
general office waste streams. While mixed office paper recovery re-
quires less labor to collect, the vastly increased prices and profits
realized through the sorting of ledger, tab cards and printouts make re-
covery of these materials worthy of high consideration despite much low-
er production rowth in industries forecast to utilize these high grade
papers. 12 7 , 18 Table II-A-9 gives a cost analysis of a general
office building paper recovery program. Table II-A-8 gives the
composition of EPA headquarters office waste, typical of six other
buildings also studied.

Industrial Practices and New Technologies: Industry structure and
practices have discouraged wastepaper recycling through the development
of large companies in a vertically integrated industry which controls
much of its own raw material source - timber. Federal tax policies have
encouraged this use of timber resources. With control of a stable raw
material source and large capital outlays for pulping processes which
utilize virgin fibers, there was little incentive to recycle paper and,
indeed, the recycling rate as a percentage of total consumption dropped
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FIGURE II-A-4

TRENDS IN RESOURCE RECOVERY

FROM POST CONSUM ER WASTE, 1960-1990
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TABLE IH-A-8 -

'2ASTE COMIOSITION SA LI~l. ? O.....

FOR OFFICE PAPER RECOVERY PROGW-1.

I. Separate a representative mixed co.- Tota'
pacted waste sample of about 50 lbs. Sample Weight 34.6 lbs. lb. "I
frou a collection cart or storage bin Paper
placing it in a container of known White ledger 13.9 40.2
volume and weight. Colored ledger 1.1 3.3

2. Weigh the sample and estimate the Computer tab cards 0.2 0.7
volume (cubic feet or yards). Example: Computer princout 3.6 10.6

Newsprint -.3 12.3
o Estimated volume of the sample - Corrugated 1.9 5.6

2.5 cu.ft. (0.09 cu.yd.) Books 0.6 2.0
Cardboard files 0.8 2.5

o Gross sample weight 35.6 lbs. Other 3.0 8.9
-container weight 1.0 lbs.

Net sample weight 34.6 lbs. Garbage 1.1 3.3

3. Compute density (lbs./cu.yd.) by Metals and Glass 1.7

dividing net sample weight 'lbs.) by Textiles, Plastics,
estimated sample volume (cu.yds.): and Wood 0.4 1.1

o 34.6 lbs. + 0.09 cu. yds. - 384 lbs./ Special 1.3 3.8
cu.yd. p

TOTAL 34.6 100.1

4. Divide the sample into 
components

listed in the following waste genera- 5. Once the average density and composi-
tion and composition tally sheet, tion are known, various conclusions
placing each material in a corrugated can be drawn.
box or other container whose empty a. Multiplying the density by the
weight has been recorded. cu.yd. disposed of each month

yields an estimate of total
o Weigh each box separately and monthly solid waste generation.

subtract the container ;eight to
obtain the net material weignt. b. Using composition percentages,

o Compute t&ie percentage of total the total generation can be
weight represented by each material, broken down into individual

material groups to give an indi-
ese four steps should be repeated several cation of the quantities of hizh-

Limes in order to develop valid density and grade paper in the wastestream.
composition averages.

Compactor Number Emptied Full cu yds/
Capacity per month When Emptied Month

40 cu yd 4 100% 160

384 lbs/cu yd x 160 cu yd/month - 61,400 lbs/month or 30.7 tons/month

Type of High- Total Waste Z of Paper in the Generation
Grade Paper Gene-ation x Wastestream * of Paper

White ledger 30.7 tons/mo x 40.2% 12.3 tonsmc

Tab cards 30.7 tons/mo x 0.7. 430 lbs mo

Computer
printout 30.7 tons/mo x 10.6% - 3.2 tons/mo
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TABLE !I-A-9

SA:.TLE SOLID \'ASTE MA.NAGC!ENT COST ANALYSIS FOR2AT ($ O Th'j
1,300 E NPLOYEES GENERAL (3FF!CE 2UILDNG I

Prior to paoer Fully allocated -oats Actual costs after

recovery orogram atter Rlaer recovery paper recovery

C untrl:cng Factors implementation program implementation program impiementatlor

COSTS

Zollection Labor

mixed waste a $5/hr S3,9o0 $3,510 53,961

recovered paper 0 $5/hr 630

Subtotal Collection labor S3.960 S4,l'0 53,9b,

Collection Equipment
mixed waste SI10100 180 180 .80

emplovees/month

recovered paper:

o desk-cop concainers 30 30

Sliemployee

o central collection 3 3

contaioers 3 1/20
emplovees

" hand truck 1/building 3 _

Subtotal Collection Equipment $ 180 $ 216 S _26

Storage

containers

equipment S 30

space

mixed waste @ 160 S 1. .8 S 48

sq ft x SO.
3 0

/sq ftmonth

o recovered paper ? 140 42
sq ft x SO.30/sq ft/month

Subtotal Storage $ 48 $ 120 S 1 8

Administration
general overhead@ S 419 S 448 5 .22
10* of labor, equipment

and storage

source separation 20
administration ? 15

mini100 employees/month

x $8,hour

publicIty and education 18 18
materials 3 S1/100
employees/month

Subtotal Administration $ 419 $ 506 S 440

Disposal
mixed waste 3 $27.50/ton S 844 S 574 $ S 0

total Solid Waste Management

Costs $5,451 S5,556 $5,373

SAVINGS

Revenue

recovered nape 2/ S 594 S 594
ton x 9.9 tons- .c

Net Solid Waste !4anogement
Costs $5,451 S4,962 5.'79

POTENTIAL CAVINCS

S per month S 489 S 572
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50% from !Q44 to jQ73.!l0p. 4 7 Several forces are combining to
reverse this trend.

Recycling of newsprint for the production of 100% recycled news-
print has already been mentioned. Within the next 2-3 years new plants
will open in the Midwest, Mexico, and Arizona. Publishers in Oregon
have just started using recycled newsprint. One major Canadian plant in
Ontario just announced it is expanding capacity and will install a
secondary fiber capability that will utilize 61,000 tons in 1981 and
100,000 tons by 1984. While the goal is to obtain most paper from
Canada, in the beginning up to 50% is expected to be obtained from the
United States. These and other expansions (new plants and added capaci-
ties) will both expand demand and stabilize newsprint prices by expand-
ing the newsprint recycling base.

Increased availability of newsprint, and corrugated and high grade
papers through municipal, federal and commercial source separation pro-
grams implemented to cut rising disposal costs will encourage expansion

of industry recycling efforts by providing a steady source of raw mater-
ial.

New Technologies

New technology and applications for utilization of wastepaper, such
as the breakthrough in newsprint manufacture, would certainly increase
future markets. Current research and industry experiments have demon-
strated that corrugated use in the production of unbleached draft paper
is a cost-effective way to increase output. This has traditionally been
a virgin fiber process and use of corru ated is expected to increase
wastepaper use from 4% to 18% by 19 8 7 .1i0 Source separation will
continue to be the major collection method through the 1980s.

Lower capital investments are required in the construction of re-
cycling mills as opposed to pulp mills. This may lead to an increase in
new mills nearer to stable wastepaper sources. Capacity additions to
virgin mills are cost-effective ways of increasing capacity through

wastepaper use with minimum capital investment. The provisions of the
National Energy Act which provide a tox: credit for recycling equipment

purchases and the provisions in RCRA for promotion of recycling will
also increase recycling, although the exact extent is not yet known.
The industry case mentioned earlier (26% of production by 1990) did not
take the tax credit incentives into consideration.

Wastepaper

Exports are expected to continue to increase throughout the 1980s,
increasing this area of demand.

The availability and price of virgin pulps in the 1980s is diffi-
cult to assess, but it is possible that virgin fiber supplies may
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tighten and increase in price, making additional recycling more attract-
ive. Opinions vary on whether RARE II legislation, which designates
some areas for wilderness preservation and opens up others for multiple
use, will tighten or increase supply. The results of continuing paper
industry lobbying and governmental planning will probably not be known
for a while. A June 1980 editorial in Pulp & Paper, however, also noted
a disturbing trend affecting southern timber. Recent studies point to a
declining southern commercial forestland base, despite an increasing
volume of pine, due to shrinking inventories of small diameter trees.
The trend has developed because of a sharp drop in pine regeneration and
threatens to adversely affect virgin fiber supplies after the current
mature crop has been harvested.

Price Trends

Price trends for paper projected by Gordian are noted in Figure
II-A-3 (page 69 above) and are projected for four categories: white

ledger, colored ledger, corrugated and newsprint. The prices are not
adjusted for inflation and assume sale to a wastepaper dealer instead of
end user.

Elasticities

The term elasticities, as used in this study, refers to the

responsiveness of supply and demand to price changes (i.e., the supply
of a commodity is price in-elastic if no increase in supply results, no
matter how high a price is offered; similarly the demand for a product
is price in-elastic if no greater demand for a product results, no
matter how low a price is asked).

Elasticities are expressed as a ratio of supply or demand change to
price change. For example, the supply elasticity of a commodity is 0.5
if a 100% increase in price results in a 50% increase in supply; the
supply elasticity is 1.5 if a 100% increase in price results in 150%
increase in supply, etc. Specifically, the supply elasticity is defined
as the percentage increase in supply, divided by the percentage increase
in price.

The responsiveness of the supply (or demand) of post-consumer
materials to the prices paid for these materials is measured over a
relevant time frame. Typically, the time frame is either: short-term
(3 to 6 months), a period too short to be influenced by production
system changes; medium-term (6 months to 5 years), a period influenced
by production system changes but too short a time period to be in-
fluenced by technological advances; or long-term (5 to 10 years), a
period of time long enough to be influenced by technological or insti-
tutional changes.

Elasticities of Paper: Many studies have been performed attempting
to determine the supply elasticity of paper from municipal waste. The
Environmental Law Institute estimated a supply elasticity of 0.4 for all
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paper; Thomas Plout of Regional Science Research Institute estinated
elasticities of 0.1 for mixed paper, 0.19 for corrugated and 0.25 fcr

newsprint.

ICF Incorporated refined both studies by assuming all industrial
waste paper is reclaimed regardless of price and factored out industrial
scrap (30-40% of all reclaimed scrap paper) yielding an elasticity of
0.6-0.7 for all wastepaper and 0.2-0.3 for the 60-70% of paper that is
municipal waste scrap. These elasticities are for medium-term and

short-term, respectively.

ICF suggests that long-term elasticities would be approximately 0.8
based on an assumption that over time higher secondary prices might help
bring about technical changes which would increase supply response.

Further refinement of the elasticities, by ICF, suggests that large
volume generators of corrugated waste such as grocery stores and depart-
ment stores already recycle their waste, so additions to the corrugated
recovery market would come from smaller and less accessible sources
which could not respond as quickly to price change. ICF calculates a
range of 0.5 to 1.6 for commercial establishments and buy-back centers.

Elasticities for separate collection of newsprint are between 2.3

and 9.1. The overall estimate of wastepaper supply elasticity is 0.4 to
1.7. Based on these elasticity estimates, commercial establishments
with elasticities of 0.5 to 1.6 would increase recovery from 6,492,000
tons per year to 7,844,000 -- 10,820 tons/year at an increase in price
from $36/ton to $51/ton. Buy-back centers with the same elasticity

range would increase recovery from 1,787,000 tons/year to 2,122,000
tons/year -- 2,859,000 tons/year at a price increase from $40/ton to

$55/ton.

The most price-elastic segmen. and the one of most interest to the
Navy, separate collection, has a supply elasticity of between 2.3 and

9.1.

A S15/ton increase in the price paid for paper would increase re-

covery from 101,000 tons/year to 188,000 - 446,000 tons/year.

These elasticities suggest that a separate collection program might
be highly successful in times of moderately increased waste paper
demand. They also suggest that financial incentives to low volume waste
paper generators (i.e., families) would yield a significant increase in

supply.
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2. Glass

Markets - Current

Technology: Post-consumer glass can be recovered before or after
it is mixed with other trash. However, most glass is recovered through
source separation programs, with the highest percentage recovered
through buy-back centers (90%) and the balance coming from voluntary
recycling and municipal separate collection programs.1 52 /p"13 A
very small percentage of recovered glass currently comes from mechanical
separation from mixed waste.

Glass container manufacturers currently have the technology to
readily use clean, color-sorted glass obtained via source separation
techniques. This cullet can be used directly to substitute for virgin
raw materials in large percentages in the furnace charge, 183 and al-
most all glass furnaces can use clean, color-sorted glass, 14 3 al-
though changes in the manufacturing formula must be made to properly
receive the cullet. Cullet can be used as more than 60% of the
chargel 86e and from a technology standpoint manufacture of glass
from 100% cullet appears possible. 18 3

As noted later in this section, the lower quality glass reclaimed
from mixed wastes is not suitable for use by container manufacturers.
However, a wide number of other products have successfully been manufac-
tured using this lower quality mixed cullet, including building products
such as bricks, floor and acoustical ceiling tiles, glass wool insula-
tion, foamed glass products and piping. Waste glass can be utilized as
a substitute for clay in the manufacture of bricks and other clay-fired
products and as an aggregate in asphaltic concrete.

Economics: Currently the market for post-consumer glass cullet is
primarily for high quality, color-sorted uncontaminated glass cullet
suitable for mixing with furnace charges in the manufacture of glass
containers.

Almost all glass container manufacturers throughout the country
operate glass buy-back programs at their plants. 1 52  Intermediate
glass processors are growing in number, especially in states affected by
container legislation. A list of intermediate glass processors is in-
cluded in Table II-A-10. The exceptionally high transportation costs
for glass cullet increase the need for local intermediate glass process-
ors.

Almost all glass furnaces can utilize the higher priced color-
sorted glass, while only furnaces making colored glass can use color-
mixed cullet.1

43 /p.6 1

In the other by-product markets, glass cullet must compete with
very inexpensive alternatives such as sand and gravel. Therefore
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TABLE I-A-1O

INTERMEDIATE GLASS PROCESSORS IN U.S.*

Intermediate Glass
Processor/Location

NEW ENGLAND AREA Clayton Ward Co.
Salem, Ore.

Barrett Trucking Kennewick, Wash. N
Burlington, Vt. Redding, Calif.

Maine Beverage Containers Sessler Scrap Co.
Portland, Maine -South Gate, Calif.

Maine Recycling Corp. OTHER AREAS
Topsham, Maine

American Glass & Reclaiming Co.
Matcom, Inc. Jacksonville, Fla.

Tampa, Fla.
Salem, Mass.

Bassichis Co.
Recycling Enterprises, Inc. Cleveland, Ohio
Oxford, Mass.
Binghampton, NY Cincinnati Cullet Co.
Berlin, NJ Cincinnati, Ohio

Resource Recovery Systems, Inc. Container Recovery Corp.
Branford, Conn. Marion, Ohio

Tiverton Recycling Dlubak Cullet Co.
Tiverton, R.I. Natrona Heights, Pa.

Waste Control Keystone Cullet Co.
White River Junction, Vt. Greensburg, Pa.

WEST COAST AREAS Recom
Milwaukee, Wis.

ABC Recyclers
Medford, Ore. Recycle Unlimited

Grand Rapids, Mich.
Circo Glass Co.
Madera, Calif.
Los Angeles, Calif.
St. Louis, Mo.
San Leandro, Calif.

* NCRR Bulletin, September 1979.
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marketability for these technically successful uses for recovered glass
is limited.

L6 O

Markets - Future

There are indications that the demand for glass cullet, particular-
ly clean, color-sorted cullet, will increase in the 80s.

For a number of reasons, glass container manufacturers, who rou-
tinely use 10-15% in-plant cutlet in each batch of new glass, have
recently become more interested in using post-consumer glass in the man-
ufacturing process.

The first reason is energy-related. The industry uses a large
amount of natural gas as a fuel and energy needs decrease as the amount
of cullet increases. This is due to the lower melting temperature of
waste glass cutlet compared to virgin materials. 1 6 0 A side benefit

from lowered furnace temperatures is that the life of refractory furnace
linings is extended,

1 8 6 e

Northwestern Glass's Seattle plant, which currently utilizes about

10% mix of cutlet in its yearly production of 130,000 tons of glass,
recently announced a plan to increase the cutlet percentage to 25%.

This 15% increase in cutlet is expected to result in a 5-10% energy
savings for the company.1

8 6 g

The cost of meeting governmental particulate emission standards is
high for the glass container industry and the use of waste glass in the
manufacturing process considerably reduces air pollution.16

0

The decline in the 60s of a prior source of high-quality cullet,
clear milk bottles and returnable bottles rejected in the washing pro-
cess, 1 8 3 1 p. 51 has also contributed to the attractiveness of post-
consumer cutlet.

The fact that clean, color-sorted cutlet can be substituted in
large quantities for virgin raw materials (50-60% has already been suc-
cessfully utilized), and that the glass container industry controls both
the material process as well as product manufacture, offers substantial
opportunities for increased recycling. This, combined with industry
commitment to broadening recycling of post-consumer cutlet, is a posi-
tive sign of increasing demand.

The implementation of container legislation in several states has
also spurred recycling of glass, as steps are taken by container manu-
facturers and retailers to collect returned beverage containers. The
growth of intermediate scrap processors, who process glass to container
manufacturers' specifications, can be traced in part to container legis-
lation as well as industry drives to collect glass containers. Glass
container manufacturers need large quantities of good quality waste on a
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regular basis, and the intermediate glass processors serve this need.
In turn, assured of a steady, high quality supply industry can gear up

for increased cullet percentages in furnace mix.lA6d

There are several examples of positive industry response to these
incentives. Glass Packaging Institute representatives in 1978 indicated
that the demand for color-sorted, post-consumer cullet would expand as
fast as the supply at current prices and 50% use of post-consumer cullet
was seen as a reasonable long-term goal.152/p • 36 More recently, a

Glass Packaging Institute spokesman indicated that the industry goal was
to increase recycling of post-consumer waste to 20% of production (in
addition to current 15% in-plant cullet recycling). That would be a

threefold increase from current post-consumer waste recyling, which is
5.5-6% of production. Industry statistics do show an increase in cullet

recycling in recent years, as post-consumer glass recycling grew from
.21% of production in 1970 to 5.5-6% in 1 98 0 .54T The last two years

have shown a trend toward considerably increased recycling.

POST-CONSUMER GLASS RECYCLING
54 T

(% of Glass Container Production)

1970 - 0.21% 1976 - 3.40%

1971 - 1.62% 1977 - 3.16%

1972 - 2.89% 1978 - 3.16%

1973 - 2.21% 1979 - 4.6%

1974 - 2.27% 1980 - 5.5-6%

1975 - 2.48% 1990 - 20%
(Industry Goal)

Other indicators of industry interest in post consumer cullet are

the increase in intermediate glass processing centers and special incen-
tive plans such as the one announced in late fall 1980 by Northwestern
Glass, where a S10/ton year-end bonus for high volume recyclers was in-
stituted in an effort to increase cullet volume in their Seattle plant
by an additional 1950 tons (15% of production).186g

A number of factors have resulted in a particularly rapid increase
of glass recycling in the Northeast, where an estimated 70% of U.S.
community glass recycling occurred in 1 9 7 9 .186d

Air pollution and energy conservation are important considerations
in the populous Northeast. In addition, the northeast has a large
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number of bottle plants and municipal separate collection programs and
three states with beverage container deposit laws. 160

New Technologies: Source separated glass cullet, as noted earlier,
currently provides almost all post-consumer cullet recycled by glass
container manufacturers through mixing with virgin raw materials in the
furnace batch.

Two promising types of mechanical systems have been studied and im-
plemented on a pilot basis in recent years to separate reusable glass

from mixed municipal waste.

One approach designed to recover glass is froth flotation. The
froth flotation process yields a color-mixed cullet composed of tiny
particles called "fines," a product with a particle size range of 20
mesh to 160 mesh. At the present time, this color-mixed portion cannot
be further processed by color-sorting. Froth flotation testing is con-
tinuing; however the glass container industry specifications are diffi-
cult to meet.

A second approach is optical sorting, which requires larger parti-
cles of glass than "fines" (minimum 6mm). The process involves sorting
out non-glass particles from the batch and then sorting clear glass from
other colors, which are left mixed. 18 6

The recovery of large quantities of cullet in the 80s by these
methods in resource recovery plants is dependent upon the refinement of
the technical processes for separating and upgrading the cullet. It is
likely that source separation will continue to provide most cullet for
container purposes, however, throughout the 1980s.

Elasticity of Glass: Currently most PCW glass in recovered through
buy-back centers with some recovery coming from voluntary recycling and
separate collection programs. Franklin Associates has developed esti-
mates of annual glass recovery and ICF Incorporated determined a range
of elasticities based on assumptions that increased recovery rates be-
tween 1975 and 1977 are attributed to real price increases (prices
adjusted for inflation). The resultant elasticity is between 0.1 and

0.25 for buy-back centers and 0.1 to 13.4 for separate collection.

Buy-back operations appear to be so unprofitable at the current
sorted cullet price of $30/ton delivered to the mill, very few new cen-
ters are starting operations. EPA officials believe cullet prices would
have to be $60-65/ton before municipally operated programs would be via-
ble.

152

Separate collection programs contribute so little to the recovery
volume (11,000 tons/year) elasticities are based on too few cases to
have meaningful validity, hence the wide range between 0.1 and 13.4.
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PRICE TRENDS

COLOR SORTED GLASS CLLLET*
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At a supply elasticity of 0.1 at $15/ton increase in price to $45
from the present $30/ton price (color sorted and delivered) would in-
crease volume in buy-back programs from 304,000 per year to 319,000 tons
per year. At 0.25 supply elasticity the volume would increase to
342,000 tons/year. Therefore, significant price increases are required
to increase supply substantially.

For separate collection of glass the high range elasticity of 13.4
at a $15/ton price increase could increase recovery from 11,000
tons/year to 84,700 tons/year. (All tonnage examples are based upon

actual recovery volumes for 1976.)

3. Ferrous Metal

Markets - Current

Technology: Although containers represent only 0.5% of potentially
recoverable ferrous scrap, they constitute the largest single category
of ferrous waste in household refuse. Ferrous containers are also the

least recycled ferrous product in our national inventory of ferrous

reserves.

According to the U.S. Bureau of Mines, approximately 75% of house-

hold ferrous scrap is in the form of containers: 57.5% is tin-plated
steel cans, 5% tin-free cans and 12.2% bi-metallic steel cans (aluminum

tops and bottoms).
1 51

The ferrous scrap industry is recovering much of the available

scrap; this does not seriously impact the 75% of ferrous waste from
household refuse - "tin cans."

In 1979, 54,609 million steel cans were shipped to wholesalers in
the U.S., down from 60,503 in 1976, 59,903 in 1977 and 58,372 in 1978.
Of the 54 1/2 billion steel cans shipped in 1979 only 3 1/2 billion were
reclaimed for recycling.191/P • 9 More than one billion dollars
worth of steel cans were landfilled.

The principal reason cited for the low percentage of steel can re-

cycling is the composite chemistry of the steel cans. Tin-plated steel
cans are approximately 95.46% steel, 0.4% tin, 0.5% lead, 1.84% alumi-
num, and 1.8% organics. The tin aids in the rolling of the steel plate;
the lead is solder for the seams; aluminum is often used for tops and

bottoms to permit "easy" opening. These and the residuals (non-steel
components) present serious metallurgical problems for most potential
markets.1

9 2 /p. 5

Markets: Ferrous metal, separated from waste prior to incineration

and properly cleaned, offers a greater prospect for reclamation than in-
cinerated cans. Incinerated cans do have a lower aluminum and lead
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content but copper percentage is increased and tin forms a strong inter-
metallic bond with steel precluding detinning by present technology.

Potential markets for recovered, non-incinerated, tin-plated steel

cans include:

I. steelmaking,
2. detinning,

3. copper precipitation,
4. ferroalloy production, and

5. iron foundries.

Recycling Applications

The use of scrap is traditional in steelmaking. About 46% of the

industry's yearly scrap requirements - or approximately 33 million

tons - comes from scrapped automobiles and appliances and the

by-products of various steel manufacturing processes. The remainder is

internally generated by the mills during steelmaking.

Although steel producers for many years occasionally charged used

cans into their production furnaces, the practice did not present any

serious technical problems because of the relatively small quantities
involved. When nationwide emphasis on improving the environment and
conserving resources made the recycling of used steel cans an important
priority, controlled melting tests were undertaken to determine the most

efficient method of recycling such cans into new steel.

At the present time, scrap cans are used as part of the charge to

blast furnaces, electric furnaces, basic oxygen furnaces, open hearth
furnaces, and mini-mills. The amount of scrap cans that may be used
depends on the metallurgical requirements of the finished products.

By-Product Applications

Copper Precipitation: Ferrous scrap is used in a chemical process

to recover copper from low grade ore. In this process acid is used to

leach copper from mining overburden to yield a copper sulfate solution.
Can scrap is then added to the solution to precipitate the copper.

Detinning: Detinning is a chemical process that removes the tin

coating from steel cans rejected during manufacturing or from cans

reclaimed from municipal solid waste. This recycled tin is then
recovered electrolytically from its chemical bath. Detinning provides
the only domestic source of this semi-precious metal.

The detinning market requires a very clean ferrous product with all

surfaces available to chemical processing. Generally, to attain these
specifications, the steel can scrap must go through a series of separa-

tion steps to eliminate contaminants. For example, at the Monroe
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County, New York facility, ferrous scrap is first shredded with the bulk
of the incoming MSW, then separated magnetically and conveyed to another
magnet which divides the ferrous fraction into light (can scrap) and
heavy components. The can scrap is further shredded and then goes

through an additional magnetic separation step. A finely shredded,
clean ferrous product results, which is suitable for the detinning

market.

Ferroalloy Production: In this process iron is combined with
controlled amounts of silicon and manganese. This material is then used
as part of the "melt" for alloy steel or foundry casting.

Iron Foundries: Unlike steel mills, foundries turn out relatively
few types of material. Grey iron, by far the largest product turned out

by foundries, is amenable to a variable raw materials stream. Grey iron
is a general term for lower grade cast iron used in applications such as

pipe, grates and covers.

Economics

Market Viability: The market for reclaimed steel-based PCW is

weak. Current applications in the copper precipitation industry and in
steelmaking here and abroad are stable. The quantity of steel cans
currently being reclaimed is approximately 3 1/2 billion per year from a
total production of approximately 54.6 billion, or about 6 1/2% overall
recovery, and approximately 3 1/2% PCW steel can recovery.

When the steel industry suffers reduced sales, demand for all scrap

is adversely affected to a disproportionate degree. The category of

tin-plated steel cans, among the least desirable steel scrap products,

suffers most.

Prices: PCW can scrap prices are impacted severely by industry and
government practice. Industry will pay 90% of #2 bundled scrap for de-

tinned clean can scrap, currently about $45/ton. The specification for
such product is included in Appendix F. The cost of detinning, at cer-
tain periods in market downturns, often exceeds the price of the pro-

cessed scrap. At such times recovered can scrap cannot be sold without
direct or indirect subsidies. Subsidies are usually in the form of
voluntary collection of cans or municipal payment to remove can scrap
from centralized solid waste resource recovery systems at a price equal
to landfill disposal costs.

Economic Factors: Cans recovered from separate collection programs
are highly elastic and range from 0.1 to 27.7. ICF Inc. 1 5 2 esti-

mates that a price change from $40/ton to $55/ton for detinned, pro-
cessed cans could increase recovery from 2,000 tons per year (1976) to
as much as 20,000 tons/year.
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Markets - Future

Energy: Blast furnaces and steel mills spent *.5 of the value Of
finished products on energy in 1977. This compares favorably to 10% for
aluminum, steel's nearest competitor for consumer containers.131

However the aluminum industry can realize a 95% energy saving using
recovered aluminum scrap while the steel industry can realize only 63%
energy saving. The energy incentive for recycling is sufficiently
greater in the aluminum industry to have spurred a rapid price increase
for scrap aluminum cans while the steel industry has been less inclined

to raise prices for steel can scrap based solely on energy savings.

Material and Industrial Practice

The AIS1 1 9 1 estimates that in the next decade there may be a
threefold increase in the availability of tin-plate post-consumer cans.
A significant increase in centralized resource recovery systems will
"spin off" an additional 8 billion tin cans per year through front-end
separation systems.

However, mechanical separation of the ferrous fraction from mixed
municipal waste often produces a tin scrap too contaminated with organic
material to meet product specifications of detinners, copper precipita-
tors or the steel industry. Cleaning and shredding of the recovered
cans is required. This added processing may raise the cost of producing
a usable scrap beyond the cost of hand sorted scrap and beyond the price
industry will pay for tin can scrap. The added supply of mechanically
separated can scrap may either be landfilled, or its cost of upgrading
be subsidized by municipalities anxious to reduce landfill volume. Most
supply growth will come from relatively expensive "source separation"
programs with some intermediate processing. Therefore, the supply of
can scrap is likely to experience a forced growth dependent upon sub-
sidized mechanical and voluntary source separation recycling programs
rather than from industry demand.

The impact of a threefold increase in the availability of tin plate
will act to suppress the price of recovered tin cans. Only the steel
industry and grey iron foundry industry offer a long-term growth market
for tin cans. The export market, primarily to Asia, Spain and italy,
remain largely an unknown potential market for tin cans.

Legal Compliance

Present ICC regulations favor virgin material vt. ieondarv mater-
ial. The large scrap sources on the East Coast have >,,n at a severe
economic disadvantage in shipping scrap to the West Coin :ip ?r ,re::-
pitators. This has created higher prices on the 'est a': :"r
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nearer the copper mines and lower prices on the East Coast to compensate

for the high freight cost.

Regional Market Considerations

Prices paid for recovered post-consumer waste ferrous scrap are

highly dependent on distance from markets and the needs of the indi-
vidual markets.

The principal markets for PCW ferrous can scrap are the steel
industry, copper industry, iron foundries and the ferroalloy industry.

Steel Industry: The steel industry will not accept a tin content
greater than 0.3%. This requirement may be achievable without detinning
if food and beverage cans are considered together. The tin content of

0.37 for food cans averaged with 0.25-% for beverage cans should meet
this specification. ASTM E38 and ISIS 213 specification both require a
0.3% maximum tin content. Material must be baled to about 30 lbs/cu ft.
After preparation and delivery to the steel mill PCW can scrap should be

valued at about 90% of the #2 bundled scrap. The annual tonnage which
could be accepted by blast furnaces and basic oxygen furnaces is approx-
imately one million tons. Electric furnaces could accept an additional

200,000 tons per year of can scrap. 1 92 The steel industry is
predominantly located in the Northeast and North Central states.
Therefore, the Chicago and Pittsburgh #2 bundled prices are most

relevant to the steel market. "Mini" electric furnaces, capable of

accepting a 100% scrap charge are being built in increasing numbers in
the Southeast and South Central states. This fastest-growing segment of
the steel industry should improve the market in the "sunbelt" states in

the 1980s.

Copper Industry: Detinned PCW cans can be used to precipitate
copper from low grade "copper dumps." At its peak in 1972, the copper
precipitation industry used about 50,000 tons of post-consumer scrap
cans. While this material must be extensively prepared (detinned and
shredded) the price per ton for the processed scrap reached $70/ton FOB

mine site, 1 6 5 close to double the then prevailing price paid for
similar scrap by the steel industry. West Coast scrap dealers bene-

fitted from the lower transportation costs to the Rocky Mountain copper
mines.

In recent years reduced production of U.S copper mines has ad-
versely affected the value of West Coast can scrap. By early 1980 Los

Angeles #2 bundle dealer prices were approximately $68/ton compared to
$60/ton in Pittsburgh. New York #2 bundles, distant from both copper
mines and steel plants were trading at only $30/ton.
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Iron Foundries: Gray iron and ductile iron foundries can accept

scrap with up to 0.35% tin. While hardness may increase slightly, the
tin has had no effect on tensile stren.th. 1 9 6  This new market for
PCW cans has just begun to be exploited. According to EPA1 9 2 /p • 81

as much as one million tons per year of PCW cans could be consumed by

foundries before the end of this decade.

Because of the nature of the foundry industry, small plants geo-

graphically widely dispersed, the prices paid by this industry for PCW
cans should not vary widely among the different regions in the U.S.
Because detinning and shredding are not required by this market, it

should provide an excellent profit to the PCW seller if an iron foundry
is locally situated.

Ferroalloy Industry: There is a limited demand for PCW cans in
this industry. One facility is currently using incinerated can scrap,

and Union Carbide at Sheffield, Alabama "claims to be successfully

charging 10% of its iron units in incinerator can scrap." 1 9 2 EPA
estimates that if Union Carbide's practice were applied nationally, the
potential for can scrap would be 50,000 tons/yr.

Due to the limited nature of the ferroally market no regional

differences are now discernible.

Summary: The regional price differences, therefore, are dependent

respectively upon the allowable tin content for the steel industry
market located primarily in the North and North Central states; the

surviving copper percipitation market on the West Coast; the growing
iron foundr:. market widely dispersed through the nation; and the new
"mini" steel mill industry market that is increasing most rapidly in the
South and South Eastern regions. The copper precipitation market still

offers the best prices (10% above #2 bundles) but is the least expanding
market. While no price has been established, the steel industry pays

about 90% of #2 bundles, and the foundry industry requires the least
preparation.

New Technologies

Production: Energy price escalations favor reduced transportation

of finished steel product to the market. As a result, relatively small
electric furnaces (up to 600,000 tons per year capacity) are being
constructed throughout the nation, near the end user market.

1 9 4

U.S. steel production from electric furnaces has increased from
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4,911,000 tons in 160 to 3,S80,000 tons in IQ80. The virtue of being
nearer the end-user market is of even greater value to scrap dealers who
have a market requiring a much reduced freight charge. The impact of
the electric furnace and reduced copper precipitation scrap demand is
evident in the narrowing of scrap can prices between the East Coast and
West Coast. Grey iron foundries - small, widely dispersed and capable
of using low quality scrap to produce low quality steel for reinforcing
bars, counter weights and non-structural steel - have become a signifi-
cant new market for undetinned cans. The studies indicate that as much
as 10% of the metallics used by a foundry could consist of reclaimed
cans and would create a market for more than 750,000 tons of this type
of scrap. The availability of these localized markets will reduce the
cost of shipping scrap over great distances.

19 1

Recycling: Centralized resource recovery systems, designed primar-
ily to convert solid waste to energy, often employ magnetic separation
devices. These resource recovery systems can be expected to more than
double the availability of PCW tin cans from 3 1/2 billion per year to 8
billion within the decade of 1980s. The additional supply should act to
depress prices for recovered can scrap.

Elasticities

The elasticities of post-consumer waste (PCW) steel cans from buy-
back programs, separate collection programs and centralized resource
recovery systems have an overall weighted supply elasticity of from 0.4-
0.8.152 For example, the impact of a $15 per ton increase in the
price paid for prepared PCW scrap would raise the quantity of recovered
steel cans from 226,000 tons in 1976 to between 277,200 tons/year and
355,600 tons/year.

Impact of Quality on Volume

Purity and Specifications: The modern low tin content steel-based
can (0.3% to 0.4%) now meets the new ASTM E38 specification (0.3% tin
content; see Appendix F) for municipal ferrous scrap for iron and steel
foundries and steel production with an inexpensive, high volume, caustic
soda rinse. The scrap still must be cleaned and baled or shredded for
user acceptarce.

Quantity

As a result of these technolagical changes in tin can composition
and in iron and steel manufacture the anticipated lack of market growth
in the copper precipitation market may be replaced with the new markets
in electric furnaces and grey iron foundries. The overall demand for
post-consumer tin cans should increase significantly. The new resource
recovery systems should, however, increase supply of scrap cans at a
rate at least as great as the expanding market can absorb at present
prices. Intermediate scrap processing should divert much of the added
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scrap supply to the traditional scrap markets of the open hearth and

basic oxygen furnace and to detinners.

Price Trends

Therefore, in the eighties, we should experience a two- to three-

fold increase in the use of post-consumer tin cans with a modest price

increase just greater than the anticipated 12% inflation rate and below
the anticipated increase in virgin ore prices and finished raw steel

prices.

Market Viability

The cost of producing tin can scrap will be largely subsidized by
energy producing centralized resource recovery systems with front-end

ferrous extraction equipment to improve refuse Btu values. Costs will
further be subsidized by municipalities seeking to reduce increasing

landfill costs by removal of marketable waste products and by voluntary
source separation programs.

Costs for separation and preparation of marketable can scrap might
well exceed $30 to $50 per ton (1980 dollars).

Costs, taking into account benefits of removing ferrous material
from energy recovery combustors and from landfill, should be in the $5

to $15 per ton range in 1980 rising to over $25/ton by 1990 (unadjusted

dollars).

Price Trends: Prices for clean, non-combusted, post-consumer tin
plate cans, prepared for shipment by dealers, should range from $15 to

$20 per ton in 1980 to S30 to $40/ton by 1990 (unadjusted dollars).

4. Non-Ferrous Metals - Aluminum

Aluminum scrap purchased by the aluminum industry falls into two

basic categories, "old" and "new" purchased scrap. New purchased scrap
is scrap material generated by industry in the manufacture of consumer

or industrial products. More than 90% of generated new scrap is recy-

cled. Old purchased scrap is the aluminum content retrieved from all
types of post-consumer wastes and is the type with which this report is

primarily concerned. These discarded aluminum products consist primari-
ly of aluminum cans, and also include such items as aluminum foil,
utensils, siding, awnings, and other building products.

There are three complementary methods of recovering the aluminum
scrap entering the solid waste stream. The first and most sLccessful
method is consumer recycling, in which there is collection of a single

product or type of product such as the aluminum can. This source

segregation method has been primarily responsible for the dramatic

increase of aluminum scrap recycling since the late 60s.
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The recovery of old aluminum scrap as a by-product from a stream of
processed solid waste has potential but is still a very small proportion
of the total increase in aluminum scrap recycling.

Recovery of aluminum from automobile shredding operations is also a
small but growing proportion of the old scrap recycled by the secondary
aluminum industry, as automobiles contain larger percentages of alumin-
um. This aluminum does not, however, appear in municipal solid waste
statistics.

Reynolds' consumer can recycling programs are also reaching out to
the military, and a Reynolds spokesman has indicated interest in
expanding this aspect of their can reclamation program. Reynolds
currently has on-base recycling programs at 15 military bases (Army/Air
Force). In each case Reynolds has signed a concessionaire's agreement
with the Army/Air Force Exchange whereby a Reynolds mobile unit comes
onto the base and base personnel bring aluminum cans for payment at the
current Reynolds public price. At Fort Campbell, Kentucky the mobile
unit, which comes on base two half-days per week, collects 30,000 pounds
of aluminum cans/scrap per month. Reynolds then pays the Exchange a
34/pound commission on the amount collected each month.

89T

There are three main consumers of new and old purchased scrap. The
major consumers are secondary aluminum producers, who utilize old and
new scrap to produce secondary aluminum alloys to specification.
Secondary smelters pretreat and upgrade aluminum scrap by removing con-
taminants and diluting the alloy contents to acceptable levels. These
producers are located near sources of scrap and markets. Primary pro-
ducers and non-integrated producers of wrought alloy products also uti-
lize aluminum scrap as a portion of a furnace charge, the remainder
being primary alumimum ingot.

1 70

CONSUMERS OF RECYCLED ALUMINUM
17 2

NEW AND OLD PURCHASED SCRAP

Secondary Aluminum Producers 55%

Non-Integrated Fabricators 20%

Primary Aluminum Producers 25%

While secondary aluminum producers are the major consumers of
aluminum scrap, most aluminum cans are purchased by primary producers
through the types of source separation consumer programs described
earlier.
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CONSUMPTION OF ALUMINUM SCRAP BY TYPE
1 3 8

(per 1,000 Short Tons)

Primary
Secondary Producers

Smelters & Others Tozal

Old Scrap

Castings, Sheet and

Clippings 121 35 156

Aluminum Cans 8 101 109

Other 30 17 47

Sweated Pig 82 17 99

241 170 411

There is a strong demand for old aluminum scrap, which has a rela-
tively high scrap value compared to other scrap metals. Energy cost of
aluminum production is one of the factors making old aluminum scrap

attractive to the aluminum industry. Energy requirements to make
aluminum from recycled aluminum as opposed to bauxite are reduced by 95%
- a significant cost savings. R7ycled aluminum enters the aluminum-
making process at a puint that cuts off the mining operation, the
refining, and the electrolyte reduction process needed to form aluminum
from bauxite, the richegt aluminum ore, which is usually imported to the

U.S. A facility to remelt recycled aluminum can be built for one tenth
of the cost, and in one half the time, of new aluminum refining and
smelting equipment.

1 7 1

Price Trends

The price paid the public per pound of aluminum has risen steadily,
more than doubling since 1968, and prices paid to scrap processors for
truck or railroad car loads, shredded or baled, are considerably higher.
Reynolds paid 10$/lb when it started its first consumer can reclamation
program in 1968. The price was raised to 15$/lb in 1974, 17$/lb in
1977, 20$/lb in 1979 and 23$/lb in 1980. This standard price paid
across the country is adjusted upward in certain market areas to matc-
the going market price in that area. 7 8 T The price of 99.5% virgin
ingot aluminum at New York, according to quotations published daily in
American Metal Market, has risen even more sharply since January 1968,
when it was 25$/Ib, to December 1978, when it re.7ched 66.25$/Ib.
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Impact of Quality or Value

The origin specifications for old can stock, as described by the
National Association of Recycling Industries, state that old can stock
"shall consist of clean old aluminum cans, decorated or clear, free of
iron, dirt, liquid and/or other foreign contamination." This applies to
consumer separated aluminum beverage cans, for which national prices
werE quoted earlier. When these same cans are shredded, or flattened
and baled, and delivered by the truck or railroad carload, the price
increases considerably. Origin specifications for all types of non-
ferrous scrap are included in Appendix F.

In contrast, guideline municipal aluminum scrap specifications
shown in Table II-A-13, spell out the composition and related physical
properties of acceptable aluminum scrap from municipal solid waste.
These specifications cover aluminum for use by the following indus-
tries:

o Secondary Aluminum Smelters
o Primary Aluminum Producers
o Aluminum Scrap Dealers
o Iron and Steel Industry
o Foundries
o Non-Integrated Aluminum Producers, and
o Independent Aluminum Fabricators.

Markets - Future

Industrial Practices: Aluminum companies are taking a number of
steps to encourage return of a higher percentage of post-consumer cans.
Public collection programs and collection services to beverage distribu-
tors are increasing; advertising emphasizes the advantages to distrib-
utors of selling back used aluminum cans; and aluminum companies are
setting up "tolling" agreements with their large can-making customers
guaranteeing them a pound of aluminum sheet for every pound of can scrap
or recycled cans received. 1 7le Their aggressive search for addi-
tional post-consumer aluminum cans has increased competition among users
of scrap aluminum, assuring a strong market through the 80s. As the
industry efforts for reclaiming ever higher amounts of aluminum cans
prove more successful, efforts are being made to expand the amount of
non-can aluminum scrap as well. Scrap currently represents 12% of
Reynolds' total primary capacity, and according to a company spokesman,
Reynolds' goal is to double that volume of scrap to 24% of primary
capacity by 1985. Cans represent 90% of old can scrap volume today at
Reynolds, and the company has recently begun buying castings (pots and
pans, lawnmower housings, barbecue grills, etc.). As the total amount
of scrap reclaimed grows, Reynolds plans to also increase the ratio of
non-can scrap to reclaimed cans from 0':90, to 20%:80% during the same
period of 1980 -198 5 .89T
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Efforts to reduce per-unit energy requirements of aluminum produc-
tion will continue, both through improved primary production technology
and the use of recycled aluminum which reduces energy use by 95%.

Industry Expansion Projections

1. DOC 1980 U.S. Industrial Outlook Projections:

i. Industry will grow at a compound annual rate of 5% through
1984.

ii. 1984 shipments should be 18.7 billion pounds.

iii. The beverage industry share of the can market will reach
75% in 1984.

2. Plastics World article (1/80) on London Financial Times predic-
tion:

i. 4-6% average annual expansion of industry during 1980-
1990 (reduced from historic 8% growth rate) because of
reduced smelting capacity vs. demand for aluminum.

ii. Aluminum prices will rise steadily due to energy costs.

iii. Aluminum supplies will not keep up with growth of world
demand through 1985.

iv. Tight supply may continue through the 80s as foreign
countries use larger quantities of embossed and painted
aluminum sheet.

3. DOE (3/80) Study on Recycling Targets for 1987, by A.D.
Little:

Using 1978 as the base year, A.D. Little set targets for total
scrap recovery, as percent of production, at 34.7% and total
scrap metallic recovery at 29.3% of total production.

Several trends over recent years are expected to continue through
the 80s. As a percentage of total supply of aluminum, recovered old and
new scrap has increased from 18% in the late 60s and 20% in 1977.172
By 1979 the combined total had reached 23% of total supply. 13 1

Since the 90% recycling of new scrap has remained constant during this
period, the increased recycling has been due to the recycling of "old"
scrap, primarily through the recovery of old aluminum cans. In 1970 the
ratio of new vs. old scrap was 80%:20%. By 1979 the ratio had shifted
to 65.5% to 34.5%.I01/p • 41
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Aluminum Elasticities

Aluminum appears to be highly price-elastic. The price paid for
aluminum rose from 13 /lb in 1973 to 28*/ib in 1977 (the real price rise
after adjustment for inflation was 6.4). The recovery rate went from
3.4% to 11%. This recovery rate increase indicates a a supply

elasticity of 4.3.

5. Plastics

Markets - Current

Industrial scrap generated in the manufacture of resins and plas-
tic items is routinely recycled, both directly within the in-plant
manufacturing process of resin and plastic items and after collection
and upgrading by scrap processors. When the resin producer or fabri-
cator does not have facilities for in-plant recycling or when scrap is
too contaminated to be combined with virgin resin and directly reintro-
duced into the manufacturing process, the scrap is sold to reprocessors.

The reprocessor separates scrap by type, removes contaminants and may
also alter the characteristics of the scrap resin by blending different
lots and adding plasticizers. The reprocessor then sells the reprocess-
ed scrap, by type, to fabricators who either mix the waste with virgin
resins or manufacture a product solely from the waste scrap.1 14 An
estimated 10% of the raw material used to make plastics in 1970 was
recycled industrial scrap.

1 5 3

In contrast, relatively small quantities of the post-consumer
plastic entering the waste stream have been recycled up to now, and with
few exceptions this situation is unlikely to change in the 1980s.

In theory, the 80% thermoplastic portion of the plastic waste
stream, those that can be remelted and reformed, is recyclable. In
practice it is extremely difficult due to the very nature of plastics
themselves and plastic manufacturing processes.

Plastics are a family of synthetic materials, each member of which
has its own special properties. The overall properties of a plastic are
a result of the combined properties of all it molecules, such as the
different sizes, their chemical structure and shape and their ability to

crystalize.114

The 42 different types of plastics 1 8 9 can be changed in infin-
ite ways. Additive such as lubricants, antioxidants, antistats, blowing
agents, colorants, fluorine retardants, organic peroxides, plasticizers

and ultraviolet stabilizers can be added to plastic resins to make them
suitable for manufacturing a particular product. It is the very
versatility of plastic material that has contributed in a major way to
its phenomenal growth in competition with metal, glass, paper and wood.
But these same qualities limit the prospects for recycling plastics from
post-consumer waste streams because it is almost impossible to economi-
cally collect, separate, sort and grade a heterogeneous group of
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plastics through the type of source separation programs used to rec3i i,
for example, newspapers, glass bottles or aluminum cans. in contrast,
industrial waste purchased in bulk by reprocessors has a uniformity
which make reclamation more economical and the reclaimed product more

competitive with virgin resins.

Even the recycling of industrial wastes by reprocessors was hin-
dered during the sixties and early seventies due to the trend in de-

creased selling prices of the basic resins. For example, the average
price of the maker thermoplastic, LDPE, and offgrade LDPE dropped con-

siderably in price. In contrast secondary scrap resin was only 3 cents
less per pound than offgrade in 1961 and one cent less in 1971.114

While technology was reducing the cost per pound of virgin resins,
rising labor and distribution costs for reprocessors made secondary
resins less competitive in price. As plastic feedstock prices increased

in the 70s, the cost of virgin resins increased and secondary resins

became more competitive.

The technological and economic feasibility of plastic recovery from
municipal waste resource recovery systems is even more uncertain.
Although some work has been performed on mechanical separators for plas-
tics recovery from municipal solid waste, the expense involved in the
recovery process and the accompanying reduction in structural character-
istics due to heat stress and contamination has made potential users
wary of purchasing recovered plastics. Moreover, no techniques are cur-
rently available for separating mixed plastics once they are recovered.
No process technology is available for the purification and upgrading of
contaminated, degraded or colored plastics.

The greatest potential value for plastics appears to be in a heat-
recovered process. Plastics found in the waste stream have a 15,000 to
16,000 Btu value per pound, the highest of any material in the waste
stream. As the proportion of plastics and paper in solid waste

increases, so will the Btu value of municipal solid waste. In the event
that heat recovery becomes a more present possibility in a resource re-
covery program, plastics will become increasingly important. One word

of caution: PVC may present a problem during combustion since a product
of its combustion is chlorine which may form hydrochloric acid. Hence,
boiler corrosion is enhanced by the presence of large amounts of PVC in

the waste.

Two primary factors limit the potential for source separation of
plastics from the waste stream. First, plastics must be separated into
individual types. Secondly, they must be freed of contaminants to the

degree that properties and performance standards of the recycled product
will be sufficient to the intended end product. Even when it is possi-
ble to collect a homogeneous group of plastics suitable for recycling
into some end product, the economics of collection, preparation and

transportation to a buyer may not be favorable.
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Within those constraints, however, it is possible to profitably re-
cycle some post-consumer waste. A large generator of plastic waste,
upon review of the types of plastic products in their waste stream, may
find exceptions to the generally poor outlook for post-consumer plastics
recycling.

Western Electric and Bell Labs, for example, have developed pro-
cessing techniques for large scale recycling of junk ABS telephones
formerly discarded in landfills. The recycled material is made into a
variety of products, including pallets, trays, and cable terminal
panels.

138

The most dramatic example of post-consumer plastic recycling has
occurred in the past two years and involves the recycling of PET plastic
beverage containers. A number of conditions have combined to create a
high demand for those containers for recycling into a variety of end
products. This demand is likely to meet and even outpace combined sup-
ply for bottle manufacturers and source separated post-consumer waste
throughout the 80s.190

The overwhelming inroads of two-liter plastic PET bottles in the
soft drink beverage market has created a steady stream of an easily
identified product. In states where container legislation requires a
deposit on beverage containers, high return rates guarantee a high
volume of homogeneous PET waste and the primary source of recycled
post-consumer PET plastic is recycled from states with such legisla-
tion 190 , with returns ranging as high as 95%.190

Other potential sources of supply include industry-sponsored
recycling centers such as the local Beverage Industry Recycling Program
in Arizona and Maryland and voluntary recycling programs in non-deposit
states.

1 90c

Economics have also begun to favor PET recycling, as virgin resin
prices have spiraled with feedstock price increases. In early 1980,
granulated PET bottles with high contamination (caps, paper labels, base
cups) were selling for 3 a pound and more. Regrind with low levels of
contamination sold for up to 20 a pound. In comparison, virgin bottle-
grade PET resin was selling for about 60 per pound.

The properties of reclaimed PET do not differ significantly from
those of virgin PET, except for color. The color from green PET bot-
tles, if mixed with clear PET, precludes manufacture of a clear or
colorless product. The possibility of some contaminants remaining even
after upgrading also precludes food contact use.

The technology for reclaiming PET containers is growing as industry
interest increases and the end use depends on the technology used.
Material Reclamation Systems, formed by DuPont in 1972 to establish and
profitably manage reclamation businesses which reclaim industrial
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by-products, waste and used packaging material, has established a
program to reclaim PET. Using technology developed by the company,
DuPont's system will reduce PET chemically to its key components for use

within the company, a large user of polyester.
1 9 0C

The Goodyear Tire and Rubber rompany, a major supplier of PET resin
to the bottle industry, has also been developing PT bottle recycle
technology. Unlike DuPont's system, Goodyear's system does not include
reduction of the PET to its key components, but uses grinders and air
and water separators to segregate the various components of the bottles
according to their different specific gravities. 1 9 0 d The company is
making its technology available to bottle manufacturers, distributors,
recyclers and other potential users. The product resulting from this
system is suitable for processing into fibers, molded auto parts and
machine housings, building and insulation products, and various other
reinforced and unreinforced thermoplastic polyester products. 1 9 0 b

Eastman Chemical Products' technology produces unsaturated poly-
ester for reinforced plastics.

Information about PET bottle reclamation and markets can be ob-
tained from:

1. The E.I. DuPont de Nemours and Company, Inc.
Materials Reclamation Systems
Wilmington, Delaware 19898

2. Wellman Industries, Inc.

Johnsonville, South Carolina 29555

3. Pure Tech Industries
4 Barnett Road
Pine Brook, New Jersey 07058

4. The Goodyear Tire and Rubber Company

Akron, Ohio 44316

The future of secondary markets for reclaimed PET bottles is bol-
stered by increasing PET reclamation technology and rising virgin resin

prices, with current demand for PET bottles exceeding supply. Limita-
tions on the potential for expansion of the industry, in contrast, are
linked to concerns about capital investments in light of increasing com-

petition for what is now a limited scrap supply.

Markets do exist for other plastics reclaimed from the waste
stream given the right conditions. If a large volume of a similar type
of plastic material could be generated by a facility on a regular basis,
and if the material were uncontaminated by other materials, it is likely
that a scrap processor who purchases industrial plastic scrap would also
purchase the segregated post-consumer material.
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3. RECOVERABLE WASTE PROJECTIONS

1. Paper

Growth of Current Applications

The largest single use of post-consumer wastepaper is in the

production of paperboard for boxes, cartons and fiber cans. Their use
accounted for about 61% of the total demand for post-consumer waste-
?aper in 1976. Paperboard can be made from 100% recycled materials and
from any grade of post-consumer wastepaper. Over half of the waste

paper used in paperboard is corrugated paper.

The second largest use is in construction paper (15% of total
recycling) and third largest use is in newsprint production (4% of total
recycling in 1976).

Tissue paper and cellulose insulation each accounts for about 3' of

the demand for post-consumer wastepaper in 1976. The export market
accounts for 13% of all paper recycled.

The boxboard segment of the paper industry relies heavily on
imports of virgin fiber, principally from Canada. Canadian pulp prices
are increasing at a rate greater than the U.S. inflation rate and will
continue to increase in price in the 1980s as forest land decreases and
clear-cutting techniques are phased out in favor of more expensive
planned forestry.

During this same 10-year period, containerboard and paperboard are

expected to grow from 62.4 million tons per year in 1980 to 77.4 million
tons per year in 1990.130

Therefore, paper production will increasingly rely on wastepaper of
all grades to produce corrugated and boxboard containers.

According to a 1979 report by ICF Incorporated by Washington, D.C.,
commissioned by EPA and the Council on Environmental Quality, recycling
rates will reflect the added domestic demand for wastepaper feedstock.
ICF calculated that PCW wastepaper will experience an increase in the
rate of recycling from 22% in 1976 to 26% in 1985. Factoring in the
rapid increase in the growth of newsprint for feedstock, Gordian pro-
jects the overall PCW paper recycling rate to reach 35% by 1990. It
should be noted that DOE and industry projections for the percentage
increase in the use of waste paper include both industry (in-house
waste) and PCW. Currently most industry waste is being recycled.
Therefore any significant growth in the rate of recycling will come from
post-consumer waste and will be reflected in a PCW recycling rate
greater than the overall growth rate of wastepaper recycling. The over-
all recycling rate for all wastepaper (industry and PCW) is projected by

DOE to reach 26% by 1990.
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2. Glass

Growth of Current Applications

The glass manufacturing industry is technically capable of produc-
ing container glass exclusively from PCW glass containers. One company,
the Glass Container Corp., has made glass with 100% post-consumer
cullet in its Dayville, Connecticut plant and regularly uses post-
consumer cullet for 50-60% of its raw material. 15 2 Although
industry wide approximately 21% of glass feedstock is color-sorted
cullet, 15% glass manufacturing waste and 5% reclaimed PCW.

New Applications

Post-consumer glass has begun to be used in the glass wool insula-
tion industry. The amount used is currently insignificant. Glass wool
manufacturers are using their own internally-generated cullet but so far
have avoided PCW because of problems of consistency, color contamination
and the difficulty of assuring a large stable supply. As energy costs
escalate it is reasonable to anticipate greater use of PCW cullet in
this industry although no projectiori can be accurately made at this
time.

The steep increase in energy-related costs has induced the industry
to seek clean, color-sorted glass waste. As a result of its lower melt-
ing temperature and reduced wear on furnace refractors, the industry has
been willing to pay increasingly higher prices for cullet. In 1970, the
industry paid SI0/ton, in 1975 $20/ton, and in 1980 $30/ton of clean,
color sorted cullet delivered to the manufacturer. Factoring out
freight costs for delivery of cullet, the prices paid increased from
$7.50/ton in 1970 to $11.40/ton in 1980. This price increase was
sufficient to increase the percentage of post-consumer glass use from
0.21% in 1970 to 6% in 1980 .54T

In the decade of the 1980s prices are anticipated to increase to
$20/ton (exclusive of freight charges) equivalent to $60/ton delivered
to the manufacturer. At this price, the rate of PCW glass recycling
should increase from 3.5% in 1976, to 8% in 1980, to 18-20% in 1990.

3. Ferrous Metals

Growth of Current Applications

Steel is produced essentially by three types of furnaces: the
basic oxygen furnace (BOF), the open hearth (OH) and the electric
furnace (EF). The electric furnace is able to accept up to 100% scrap
charge but is generally charged at 98% scrap; the open hearth can accept
up to 50% scrap but is generally charged at about 41% scrap, and the
basic oxygen furnace can accept approximately 30% scrap charge.
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Although the output of raw steel in the U.S. has increased by only
3.5 million tons per year from 1970 to 1979 the composition of steel
manufacturing plants has changed dramatically away from the open hearth
to the basic oxygen and electric furnaces.

YEAR - 1970

Type of % of Scrap Scrap Steel Steel
Furnace Charged Consumption Production Production

BOF 30% 21.1 mil 48% 63.3 mil

OH 41% 22.0 mil 37% 48.0 mil

EF 98% 21.2 mil 15% 20.2 mil

64.3 mil 131.5 mil

YEAR - 1979

BOF 30% 25.11 mil 62% 83.7 mil

OH 41% 8.86 mil 16% 21.6 mil

EF 98% 29.11 mil 22% 29.7 mil

64.3 mil 131.5 mil

From this chart it can be seen that steel output increased moder-
ately but overall scrap use declined moderately from 1970 to 1979. The
replacement of open hearth furnaces with BOF furnaces caused a reduction
in scrap requirements which were almost compensated for by increased
electric furnace use. During this period the percentage of scrap re-
claimed from post-consumer waste increased from 1.2% in 1970 to 3.6% in
1979. The principal cause of the increase in post-consumer ferrous
metals is the greater use of the electric furnace. The EF relies
heavily on purchased scrap, while the other two furnaces are dependent
on home (inhouse) scrap.

On an industry-wide basis, it is estimated that 60% of all scrap
consumed is home scrap, 16% purchased prompt industrial and 24%
purchased obsolete scrap. Purchased scrap requirements in electric
furnace shops vary considerably depending upon the type of product being

- 103 -

A



produced and whether continuous castings or ingots are cast. For
example, electric furnace shops producing reinforcing bars have very
little home scrap and may purchase as much as 95% of their requirements.
On the other hand, electric furnace shops producing plate steels
generate a considerable amount of scrap and may purchase only 65% of the
requirements. Scrap purchases for facilities producing forgings are
even less.

The EF segment of the industry is experiencing a rapid increase in
use which suggests a greatly increased demand for purchased scrap. See
chart and accompanying graph, below.

ELECTRIC FURNACE STEEL PRODUCTION
IN SELECTED YEARS
(net tons, 000s)

Japan United States
Tons % Total Steel Tons % Total Steel

1945 76 5 3,456 4
1950 828 16 6.039 6
1955 1,306 13 8,050 7
1960 4,911 20 8,379 8
1965 9,205 20 13,804 10
1970 17,182 16.7 20,162 15.3
1971 17,191 17.6 20,941 17.4
1972 19,812 18.6 23,721 17.8
1973 23,556 17.9 27,759 18.4
1974 22,980 17.8 26,669 19.7
1975 18,460 16.4 22,680 19.4
1976 22,024 18.6 24,612 19.2
1977 21,558 19.1 27,882 22.2
1978 24,530 21.9 32,237 23.5
1979 28,930 21.9 33,900 24.8
1980 33,880(E) 26.8(E) 32,000(E) 26.7(E)

(E) = extrapolated from 1st Quarter figures.

The segment of the scrap industry that has been least exploited is

the light ferrous fraction of post-consumer waste, e.g., "tin" cans.
Added demand for purchased scrap created by electric furnaces will come
in part from post-consumer waste cans that have been detinned. The
future demand for post-consumer steel in detinners will depend largely
on modifications in their caustic soda processes to reduce costs for
high volume, low level, tin removal.

As an estimate of the baseline amounts of detinning demand it is
assumed that at present prices ($20-$30/ton) by 1985 every detinnery in

- 104-

LL-



ELECTRIC FURNACE STEELMAKING IN

THE UNITED STATES THOUGHOUT THE 20TH CENTURY

/
/

/

/
A

= /
z 4/

3 0

//

20

,'0'

1900 1910 1920 1930 1940 1950 1960 1970 1980 109Q 200(

- 105 -



metropclian areas with a population of over 1 milLion will be accepting
the steel output from waste recovery plants. This amounts to a demand

of 373,766 tons/year (compared to the estimate of about 150,000 tons'

year for 1976).

The optimistic estimate of the effect of a price incentive is
developed assuming that a S20/ton incentive would be sufficient to in-

duce detinnery firms to expand to all metropolitan areas of more than

one million people.

DETINNING 112 TROUSAND SHREDDING

784 THOUSAND 360 THOUSA.D

,..
PROCESS

150 THOUSAND

STEEL USER CPEPRECIPITATION
522 THOUSAND 510 THOUSAND

The total detinnery demand for post-consumer packaging scrap under

these conditions is estimated to be 1,602,000 tons/year.
1 5 1

The $20/ton added value would raise the price of clean post-
consumer cans from the present price of approximately S20/ton FOB the
scrap dealer in 1980 to about $40/ton by 1990.
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4. Non-Ferrous Metals - Aluminum

Aluminum use has grown at an average rate of 8% since 1946. It is

used for building and construction materials, containers and transporta-
tion. Aluminum cans account for about 18% of all aluminum production.
Post-consumer waste contains very little aluminum other than cans (87%
of all non-durable aluminum post-consumer waste is cans). 18 1

Aluminum beverage cans are growing in use at approximately 5% per year
and should achieve a market penetration of about 75% by 19 84.1il

The major factor inhibiting even greater aluminum use is the high energy

cost for aluminum production. As a result, the industry has turned in-
creasingly to recycled cans as replacement feedstock for smelted baux-
ite. Production of new cans from old cans reduces energy costs by about
95Z.131

New uses for aluminum are being developed by the transportation

industry to lighten vehicle weight, thereby reducing fuel costs. How-
ever, due to the alloy content of aluminum cans almost all recovered

cans are used in the manufacture of new cans. Therefore, only increased
sales for new aluminum cans and increased energy costs would signifi-

cantly increase the need for PCW aluminum cans.

Increased Markets

Aluminum beverage cans currently have approximately 63% market
share,1 7 3 which should increase to /5%131 by 1984 and remain at

that level market share through 1990. Overall growth in beverage
containers from 1984 through 1990 should be approximately 5% per year.

The demand for aluminum feedstock for beverage cans should grow at about
5%/year through 1984 and at about 3%/year from 1984 through 1990.

However, the makeup of aluminum feedstock is changing at a far more
dramatic pace as a result of the strong influence of energy costs on the

aluminum industry.

Energy Costs

Energy costs account for 15% 13 1 of primary aluminum production.
Producing a can from PCW aluminum cans permits a 95% energy savings. As
a result of the five-fold increase in energy use since 1974, the indus-
try has actively encouraged recycling of old cans. In 1978 25% of all
cans produced were reclaimed - equivalent to 8 billion cans, compared to
1.2 billion in 1972 and 6.4 billion in 1977.

The demand for PCW aluminum cans is reflected in prices paid to
recyclers. In 1974 the industry paid $250/ton at the mill; in 1978,
$500/ton; in 1979, $580/ton. Recycling centers have increased in number
from 100 in 1970 to 2,300 in 1978.152
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Growth In Recovery Rates

Based on anticipated energy cost increases, the demand for PCW
aluminum cans as feedstock should continue to increase dramatically to
30-40% by 1985. However, the reduced growth rate of aluminum cans from
1985 to 1990 combined with the increasing incremental cost of reclaiming
greater than 40% of PCW aluminum cans should dampen growth in recovery
rates. By 1990, 45% to 50% PCW aluminum can recovery may be expected,
almost a doubling from the present 25% rate.

C. NAVY RESOURCE RECOVERY POTENTIAL

1. Value of the Constituency

The qualities of recoverable components of the Navy waste stream
have been identified and projected to 1990 in Section I-D-7 of this
report. The numbers shown on a tons per day basis in that section are
converted to tons/year below:

TONS PER YEAR
OF RECOVERABLE NAVY WASTE CONSTITUENTS

1980 1985 1990

Paper 487,713 522,972 557,136

Glass 985 912 985

Metals 5,438 5,803 4,343

The average market values/ton of these constituents is projected in
Section II-A and summarized below.

1980 1985 1990

Paper $ 33.00 $ 49.00 $ 66.00

Glass 11.00 15.00 18.00

Steel 25.00 28.00 33.00

Aluminum 370.000 600.00 780.00

These values are based on present recovery technologies which will
improve perhaps in both the expected recoverable segment of the given
constituent. National statistics on recent recovery are shown in Table
II-C-I. Such properties will certainly apply to the Navy and, in fact,
represent a conservative estimate. Because of the nature of a military
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FIGURE II-C-i

TRENDS IN RESOURCE RECOVERY

FROM POST CONSUMER WASTE, 1960-1990

BY PERCENTAGE OF AVAILABLE WASTE PRODUCT
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organization, a comitment to resource recovery might well yield much
higher percentages of recovery.

An additional consideration is that upgrading of material purity
(quality) may be achieved at a recovery site pending improved separation
technology. Such activities may be economically feasible but may only
be justified at intermediate collection facilities or at an actual
material reprocessing plant depending on volume.

2. Economics of Recovery

No market is projected for recovered plastics/rubber other than
energy recovery during incineration.

The volume of glass projected for generation in the Navy waste
stream and the purer projected glass show a very low revenue potential
and poor feasibility for economical operations. No data are generally
available on the breakdown of metals in the Navy waste stream, but look-
ing at the proportions found in the national waste stream suggests that
roughly 20% of metals will be aluminum. A quick calculation shows the
following expected revenues for aluminum recovery:

20% of metals = .20 x 4,343 - 869 tons

@ 50% recovery = 435 tons

In 1990 the price/ton is projected to be about $780.

TOTAL EXPECTED REVENUE - 435 tons x $870/ton
= $339,300

Given the logistics of recovery the figure does not justify a Navy-wide
recovery program for aluminum. The same would hold for steel.

The constituent which shows obvious promise for recovery is paper,
and the following example of economic analysis supports that
contention.

- 110 -



POTENTIAL REVENUES FROM WASTE PAER SALES

1980 1990

o Total annual tonnage of wastepaper

available for recycling 487,713 557,136

o Potential achievable recycling rate 20% 35%

o Weighted average of unprocessed

wastepaper/ton $33.00 S66.00

o Potential revenue from wastepaper
sales $3,218,905 $12,869,841*

o Typical waste disposal cost/ton $8.00 S31.O0*

o Wastepaper disposal savings to

Navy/year $780,430 S 6,O&4,925*

o Annual Navy savings through waste-

paper recycling $3,999,245 S18,914,766

* Includes 12% annual inflation

With increasing paper recovery capacity and higher alternative

disposal costs into the 1980s, the net from paper recovery will justify
significant investment in recovery facilities.
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APPENDIX A

TABLE I

NORTH ISLAND COLLECTION DATA - JUNE 1977

WASTE TYPE, BY GENERATOR/ORIGIN

(By Weight)

MTY TOTAL % PLASTIC,' TAm FOOD

CIMEKATORIORIGIN yD-1 WEIGHT TOTAL PAPER CARDBOARD RUBBER WOOD WASTE WASTE P(ITAL CLASS I W1R8

Housing 49.75 175.69 8,750 2.3 4,195 524 262 437 786 1,049 612 524 262

Office 2778.55 77,00 314.958 57.6 160,461 44,929 4,278 4,278

Industrial 82.25 193.27 15,896 4.3 8,584 3,497 1,907 1,371 318 318

Commercial 244.75 102.07 25,148 6.8 11,819 13,076 251

.bedlcal 25.78 77.00 1,985 .5 1,687 278 20 I.

Ships 368.75 112.59 41,5i7 11.2 15,776 10.794 415 4,982 1,245 5,812 1660

Food Service 326.25 102.07 33.300 9.0 15,651 10,989 999 333 333 4,329 666

Recreation'
Areas 23.75 102.07 2,424 .7 1,187 727 44 24 169 121 72 48

Dormitories 276.25 102.07 28.196 7.6 6,203 20,301 282 282 564 564

TOTALS: 371,154 225,563 105,115 6.022 12.514 4,086 12,193 3,892 572 262

% of Total: 612 28% 2% 3% it 3% 11 t t

(t - trace)

Rove mav not add to 100 due to rounding.
a SEE TAJLE 2

SOURCE: SRI June 1978 - Tables 6, 8, and 10.
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TABLE 3

SOLID WASTE SURVEY--NAS NORTH ISLAND, CALIFORNIA
BULK DENSITY STATISTICS

MULTIPLE REGRESSION ANALYSIS

Bulk Density

(lb/vd
3 )

Functional Components Mean Standard Deviation

Family Housing 175.69 11.69

Support 102.07 7.56

Office 77.00 8.20

Industrial 193.2 7  21.50

Unusual 112.59 5.56

SOURCE: SRI June 1978 - Table 10
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TABLE 4

NORTH ISLAND

FUNCTIONAL SOLID WASTE COMPONENTS
AND TYPICAL GENERATORS

Functional Components Typical Generators

Family housing Military family residences

Support Barracks

Motels/lodges

Mess halls

Cafeterias

Clubs

Recreational areas

Office Offices

Classrooms

Warehouses

Community facilities

Churches

Bowling alleys

Commissaries

Hospitals

Dispensaries

Dental clinics

Business establishments

Exchanges

Laundromats

Industrial Maintenance areas

Production areas

Construction areas

Unusual Anything other than the above

Source: SRI June 1978 - Table 8
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APPENDIX B

COMPARATIVE POPULATION DATA FOR SELECTED NAVAL FACILITIES
September 1980

According to According to
Base Public Affairs Dept. of the Navy,
Officer Washington, D.C.

Philadelphia Civilian: 12,000 Civilian: 12,591
Naval Shipyard Military: 5,000 Military: 5,587

Norfolk Civilian: 16,200 Civilian: 26,384
Naval Base Military: 63,061 Military: 33,049

: 1,500

Chicago Civilian: 4,000 Civilian: Not Available
(Great Lakes) Military: 18,000 Military: 21,586

San Diego Civilian: 2,100 Civilian: Not Available
(Miramar Naval Military: 8,200 Military: 7,274
Air Station)

San Francisco Civilian Civilian: Not Available
Treasure Island Military 8,750 Military: 1,738
Naval Station

DATA CHOSEN FOR
USE IN ESTIMATION

Philadelphia Civilian: 12,591
Military: 5,587

Norfolk Civilian: 26,384
Military: 33,049

Chicago Civilian: 4,000
Military: 18,000

San Diego Civilian: 2,100
Military: 8,200

San Francisco Civilian: 7,012
Military 1,738

TOTAL Civilian: 52,087

Military: 66,574

Overall: 118,661

* Choices based on interviews with on base personnel and Navy staff

at Pentagon.
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APPENDIX C
TABLE 1

WASTE PRODUCTION OF FIVE SELECTED NAVAL FACILITIES
1980

PHILADELPHIA NAVAL SHIPYARD

l000 YD/daya @ 107.86 lb/yr = 107860 lb/day c= 28,000,000

lbs/yr - 14000 TPY

NORFOLK NAVAL BASE

3 a 3
80,000 YD /month @ 107.86 lb/YD 8628800 lb/month =

103,545,600 lb/yr = 51,800 TPY

CHICAGO (GREAT LAKES)

368,524 YD3 yr a x 107.86 lb/YD = 39,748,998 lb/yr
= 19,874 TPY

SAN DIEGO (MIRAMAR)

3 a 3
11,407 YD /month x 107.86 lb/YD x 12 = 14,764,308
lb/yr = 7382 TPY

SAN FRANCISCO (TREASURE ISLAND)

d
4628 TPY

TOTAL OF FIVE FACILITIES: 97,684 TPY

a Base Public Works Department

b SRI June 1978 - Table 3

C Day: 5 day = I week

d Bay Cities Refuse
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APPENDIX D

The Naval Facilities Assets (NFA) System is an official record of financial
and physicial data on Navy Facilities, which is maintained at the Facilities
Systems Officer (FASCO). Within that system are Category Codes/Nomenclature
(CCNs) developed by the Department of Defense (DOD) to identify, classify, and
quantify all real property facilities owned, operated, or controlled by the U.S.
Government. CCNs are based on a three-digit code specifying the Facility Class,
the Category Group, and the Basic Category to which two digits are added to pro-
vide greater definitive categorization. More details on CCN classification are
given below.

The first digit identifies the nine broad DOD facility classes:

Series

Operational and training facilities ....... .100

Maintenance and production facilities ..... ... 200

Research, development and test facilities . . . 300

Supply facilities ..... ............... .400

Hospital medical facilities .... .......... .500

Administrative facilities .... ........... .600

Housing and community facilities . ....... .700

Utilities and ground improvements ........ ... 800

Real estate ....... .................. .900

The second digit identifies the two or more DOD Category Groups within
each of the nine facility classes, the third digit identifies the DOD
Basic Category, and, finally the fourth and fifth digits identify specific
Navy facilities within DOD basic categories.

* From SRI Report to NCEL June 1978.
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TABLE 1

CATEGORY CODES/NOMNCLATURE
FOR LACKd SOLID WASTE GDERATOR/ORIGIN TTPE

Housing Industrial Food Service

71l-x 3-5722-xx
123-15 740-04, 05, 26. 60.

Office 142-10 63, 64, 66. 69. 70Office143-10

131-" 143-20 Storage Areas
133-x 143-60
137-xx 143-70 213-77
141-xx, except 81 143-75 217-77
143-15 159-20 219-77
143-25 159-30 421-32, 42

143-30 211-xx. except 59, 424-10
143-35 63. 65, 66, 69, 80 431-10
143-40 212-10 441-xx, except 40, 72
143-45 212-20 740-85, 86
143-47 212-30 510-77
143-55 212-77 610-77
143-65 213-xx, except 10, 730-77 .4

143-77 20, 40, 77 740-77

153-20 214-xx, except 55, 56 890-77

153-30 215-xx
159-64 216-xx Recreation/Community Areas
171-xx 217-10, 30, 77 730-35, 66
310-xx 218-xx 740-28. 35. 36, 37, 38,

610-xx. except 77 219-xx, except 31, 39, 40, 43, 46, 50,
620-xx 77 52, 53, 54, 55, 56,
730-12, 20, 25, 221-x 74, 75, 77, 77, 78,

45, 50, 55, 60, 222-xx 79, 80, 81, 82, 84,
67, 80, 36 223-10 87, 89

740-18, 19, 27, 224-xx
29. 33, 76, 88 225-xS

760-10 226-xx, except 56, Ships
811-09, 59 66, 82 155-11
812-09 227-xx 155-21
813-10 228-xx 161-30
821-09 229-40, 50, 60,
822-09 77, 80 Dormatories
823-09, 15 730-40, 70 141-81
826-10 143-46
827-10 Commercial 721-xx

843-50 441-72 723-20, 30, 40, 60, 77

844-10 730-13, 30, 76, 78 724-xx
845-10 740-01, 02, 03, 07, 725-10
845-10 08, 09, 10. 11, 12, 730-10, 15, 75, 81, 65
872-20 13, 15, 16, 17, 23, 740-20, 21, 22
890-09, 45 24, 30, 31. 32, 34,

71 Treatment Plants

Medical 831-09, 14
832-29

510-10 833-09, 20, 40
530-xx 841-09
540-10
550-10

x- All basic category (fourth- end fifth-digit) numbers are included.
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Jim

TABLE 2

ESTIMATED EMISSION FACTORS FOR EACH CCN GENEPATOR/ORIGIN TYPE

CCN Generator/ Average

Origin Type (ib/1000 ft2 /day)

Housing 5.60

Office 4.20

Industrial 7.40

Commercial 11.90

Medical 5.00

Food service 80.50

Storage 1.30

Recreation
(community facilities) 5.50

Ships No data

Dormitories 1.90

Treatment plant No data
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Commercial Guidelines
and

Technical Classifications for Scrap Rubber
GENERAL NOTE - The purpose of thesetchnical classifications

is to provide descriptions of those natcrials which are most fre-
quenty purchased. Any item for which classifications are not

specified should be the subject of negotiation between buyer and

seller and clearly described.

Commercial Guidelines

The general business practices and technical clusificatsons Although some purchases are made on a carload or truck.
described herein eplain current commercial practices and pro- load basis, an exact weigbt should be specified as soon as
vide technical clansifictions of the most frequently traded grades possible to av'oid misunderstandings.
of rubber scrap. These ,tiidelines are not intended to challenge
any legal business codes or existing cont-acts; rather, they are
to encourage orderly commerce in scrap rubber commodities by S. PACKING
clearly identifying commercial and technical practices with parti- A) Packages - Whole tires may be shipped bundled
cular relevance to the recycLng of rubber scrap. These guidelines or loose in cars or trucks. All other grades should be securely
should be applied to tranactions in all grades of scrap rubber. packed in containers of a type agreed tpon between the buyer

Essential to the success of any business relationship is an and seller, and which complies with transportation regulations.

atmosphere of "good faith" between the buyer and seller. ThS Bales are generally assumed to weigh between 500 and 2.500
parties involved should, therefore, endeavor to be as specific and pounds and to be securely bound. Any variation should be sub-
clear about all aspects of a transaction as possible. ject to prior agreement. Bales which fall apart during ship.

The seller should use diligence in assuring that the shipment meat or unloading are considered a "loose shipment." Material
eoxsists of properly packed scrap of the type(s) specified in the shipped contrary to these practices can be considered im-

proper delivery and subject to rejection (see Section 7--Claims
purchase contract and that the shipment is made in compliance and Rejections).
with the prearranged schedule for delivery. The buyer should
similarly strictly adhere to all provisions of the transaction; arbi- B) Separation of Grades - Each grade of scrap rubber
trary rejections. deductions or cancellations by the buyer are should be packed separately. Intermingling of grades or foreign
counter to good trade practice. matter will cause a claim or rejection of the shipment. A maxi-

mum of three grades of scrap should be shipped in any car
or truck. Each grade must be properly segregated and clearly

1. COUNTRY OF ORIGIN labeled.

Beesuse of technical and chemical variations in rubber manu- C) Moisture and Foreign Material - All scrap rubber
facturing, the country of origin of the scrap should be clearly shall be free from foreign material, including mud, stones and
indicated on the purchase order. The specifications given in cinders. Two and one-half per cent (2V%) is considered
the Technical Classifications Section are for rubber mann- normal and allowable moisture. An adjustment of the invoice
factured in the United States or Canada, or its equivalent, will be made for moisture in excess of this figure. Special
Scrap rubber manufactured in a different country should be arrangements should be made between the shipper and buyer
so specified on the purchase agreement. for shipments made in an oren top conveyance. When a ship-

ment is received wet, one 4 these two procedures should be
A) Foreign Scrap - Shipments of foreign scrap are sub- followed by the buyer:

ject to the same specifications and conditions as domestic ship-
ments. However, special note should be taken of difering (1) He may estimate the amount of moisture and arranve
weighst measures and packing requirements. for an allowance by mutual agreement with the

shipper; or
(2) He may select a representative sample of a shipment

2. QUANTITY to determine the moisture content. This determina-
A) Net Veight - All grades of scrap rubber are paid tion shall be made by drying the sample and deter-

for on the basis of the net weight determined at the buyer's mining the per cent shrinkage from wet to dry

pleat unless otherwise areed to. Bags, coverings or containers weight, which per cent shall be considered represen-

are to be excluded from the net weight and the buyer is not tative of the shipment.

obligated to return them unless agreed to by prior arrangement.

B) Ton Weight - Domestic shipments are based on the 4 SHIPPING

short ton (2,000 pounds). If the transaction in for a specific A) Shipping Instructions - Shipping instructions should
tonnage, the order is considered complete if the delivered clearly specify shipping schedule, route, delivering carrier and
weight variation is within 2% of the amount ordered. destination.
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A shipping notice or an invoice showing the date of ship- (4) Transportation of the shipment is made contrary to
ment, car number, and contents should be mailed to the buyer the specified schedule, method or form of convey-
within 24 hours of shipment. On request, a bill of lading should ance or route.
also be furuihed. B) In die Case of Improper Delivery-

B) Trensp.orttion Charges and Transfer of Tide - The (1) The buyer should immediately notify the seller of
purchase contract should clearly indicate with the use of such
phrases as "f.o.b. shipping point" or "delivered destination" the claim or rejection in writing. Due diligence

or "f.o.b. shipping point - ($8$) freight allowed," how the should be given to the rapid tranamission of the

transportation charges are to be handled and at what point message.

the transfer of title takes place. a) The rejected material should be protected and
located in such a manner that it can be readily
sorted or segregated.

5. UNLOADING AND INSPECTIONsotdrseege.
b) Upon request of the shipper. rejected material

Alter arrival of the shipment, the buyer should inspect the shall be returnable to the seller promptly, usually
contents to the extent possible while it is still loaded, within ten (10) days on domestic shipments.

If the shipment appears to be in accordance with the order c) If the buyer does not receive instructions for

and shipping notice, the buyer should proceed with the un- the disposition of the rejected material hom the

loading, seller within thirty (30) days, the buyer shall
advise the seller in writing of the action he intends

11 the sipment does not appear to be in accordance with the to take.
order ir shipping notice, or if the quality is judged not to be
it. accordance with specifications as agreed, the buyer should (2) The seller is obligated to expeditiously give the

immediately notify the seller of the rejection before unloading buyer written notice of how the rejected shipment
or part thereof is to be handled.

Wher te tbales are agged or labeled, the buyer should keep a) The seller may request to inspect the rejected
an accurate tally by identifying each bale by number, grade material within three (3) business days and dur-
and weight. ing such period give the buyer instructions for

the disposition ot the rejected material.

6. INVOICING b) When the rejected shipment has already been

unloaded, the seller has thirty (30) days in which
Invoicing should conform to instructions on the purchase order to furnish specific instructions on how the r-and include the following data: jetted material is to be handled.

a. Date of shipment f. Number of bales
b. Car or truck number g. Quantity and grade c) The seller may make a replacement shipment

.Customer's order number h. Price and extension of the rejected shipment at the buyer's plant within
d. Sipper's ioie number i. Tere dthirty (30) days after notice of rejection.
d. Shipper's invoice number i. Terms

e. F.O.B. point d) The seller will usually be held responsible for
the cost of: additional sorting; packaging; re-

loading; and. return freight.

(3) The buyer and seller may negotiate a partial or
A) Improper Delivery - The existence of any of the total acceptance of the claim or rejection and of

following conditions is considered to be an improper delivery: any attendant costs.

(1) The shipment is improperly packed;
8. ARBITRATION

(2) The shipment includes material not covered by the In the event that a buyer and seller are unable to resolve a
purchase order; claim or rejection, consideration should be given to the use

(3) The shipment is not a good delivery of the grade of the arbitration facilities of the National Association of
of scrap bought; Recycling Industries, Inc.

Technical Classifications
The following are the standard grades of @crop rubber. Speci. The following shall be considered standard grades of pben-

Scations for any group apply to all the divisions of that group: matic tires:

I. TIRES A. Passeuger tires (6 ply rating or less).

Passenger and truck or mixed tires shall consist of whole B. White sidewall passenger tires (6 ply rating or less).

roadworn pneumatic tire casings and shall be free from C. Truck tires (over 6 ply rating excluding those over 12-
the following: tire sections; hard oxidized, burnt or filled inch cross section).
tires; noupeumatic, bicycle, motorcycle and puncture-eal.
ing tubeless tires; and metal. Tractor, airplane and indus. D. Mixed passenger and truck tires.
trial tires, tires with metal studs or contruction, exclusive

of beads and tires over 12 inch s section, are not All of the above ay be specified as headless or whole
acceptable unless so specified in the purchase contract. tins.
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IL TIRE PARTS tubes; puncture proof and puncture.seal tubes: fiber.con-
raining tubes; bicycle tubes; metal and punchings. Sections

Consist of grades resulting from the splitting or process- of tubes less than 12 inches long are not considered good
ing of scrap tues. They shall be free from metal, leather, delivery. All tubes, except Grade IVG--Unsorted Tubes.
and hard, burnt, or oxidized material, shall be free from metal valves. Grades IV-A-Red Passen-

Shipments of passenger and truck tire parts. (Grades A.B.C. ger Tubes, and IV-B-Red Truck Tubes shall. in addition.

and D) shall be packed separately. Mixtures of these be free from black rubber valve cots and the bases of such

grades are not acceptable unless it is so specified in the valves.

purchase contract. These grades may be further classified A. Red Pasenger Tubes - Consist of red natural rubber
at the option of the buyer as natural rubber, synthetic passenger tubes.
rubber or retreaded parts.

B. Red Truck Tubes - Consist of red natural rubber truck
A. No. 1 Peelings - Consist of treads stripped from tubes.
pneumatic tires and shall be free of fabric.

C. Natural Black Passenger Tubes - Consist of black
B. No. 2 Peelings - Consist of treads stripped from pneu- natural rubber compounded passenger tubes.
matic tires. The treads may contain cushion rubber, breaker
fabric, and sidewalls adhering to them. but no more than D. Natural Black Truck Tubes - Consist of black natural
one ply of carcass fabric. rubber compounded truck tubes.

C. No. 3 Peelings (Baldhead) - These peelings are the E. Chiorobuyl Tubes - Consist of black chlorobutyl rub-
same as No. 2 Peelings, Grade 11.B, except that a part ber tubes properly identified with a green stripe.
of the tread has been removed.

F. Butyl Rubber Tubes - Consist of black butyl rubber
D. S.A.G. (Special Automotive Grade) - Consists of pieces tubes properly identified with a blue stripe.
of pneumatic tires from which the treads and beads have
been removed; they may or may not contain sidewall G. Unsorted Tubes - Consist of tubes of various sizes,
rubber. colors and qualities and may contain valves unless other-

wise specified in the purchase contract.

IMl. TIRE TREAD BUFFINGS V. SPECIAL CLASSIFICATIONS

Consist of unscreened rubber particles resulting from the Scrap rubber of a character and type not described by the
preparation of passenger or truck tires for retreading. The classifications for standard grades is a special grade, subject
nature and degree of foreign material, if any. shl beclsiiainfostdrdgdeisapealrdsujtto custom specification by the buyer. Such scrap shall besubject to prior specification, clean, free from foreign material, and from crusty, hard,

or oxidized material. It shall be equal in all respects to

V. TUBES the sample submitted. Any material not meeting the pre-
arranged specifications may be rejected. (Factory rejected

Consist of roadworn inner tubes from pneumatic tires, scrap, including tires and tubes, falls into this classifica-
free from the following: crusty, oxidized and semi-cured tion.)

Officka Copies of this Classification always carry the Association's Seal

(Prinsed on Recycled Paper)
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NARI CIRCULAR CS-80

Standards and Practices

for

Cotton-Synthetics

EFFECTIVE SEPTEMBER 30, 1979
(Supersedes CS-74)

National Association of Recycling Industries, Inc.
330 Madison Avenue, New York City, N. Y. 10017
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PREAMBLE NEW CUTINGS

These standards and practices are recommended for All grades as defined herein must be clean, dry and
use in the United States and Canada. Contracts and spec- free of rubber, leather, slasher, wool, silk, rayon, wood,
ifications for export transactions should be negotiated paper, muss, pasted stock, adhesives, masking tape, plas-
on an individual basis. tics, paint, acetate, grease, oil, paraffin, latex, waterproof-

ed materials or synthetic materials and any other foreign
Basic to the success of any buyer-seller relation- materials, unless otherwise specified.

ship is an atmosphere of "good faith." In keeping The specifications for some of the grades listed below
with this, the following underlying principles have indicate specific exclusion of synthetic fibers and other
been accepted as neesary to the maintenance of injurious materials to the papermaking process. They are
amicable dealings: mentioned in the particular specifications for emphasis
1. Sellers must use due diligence to ascertain that ship- and because the particular grades are more susceptible to

ments consist of properly packed stock and that ship- such foreign material. However, the limitations in the
ment is made during the period specified. foregoing paragraph are applicable, not only to the

2. Arbitrary rejections, deductions and cancellations by grades for which the specific limitations are mentioned,
2. btrar rctouns dtio a nceptablegod aeas but also to all .of the grades when referred to in sales forthe buyer are counter to acceptable good trade prac- us nwiigpprmls

tice. use in writing paper mills.

3. Shippers must guarantee the quality of all stock ship-
ped but shall not warrant its use or the finished prod- Specifications for Grades
uct made therefrom.

1. No. I WHITE SHIRT CUTTINGS AND/OR
Each transaction covering the purchase or sale of BLEACHED WHITE DUCK CUTTINGS: Table

materials described in this circular should be con- cuttings of white shirts, b.v.d.'s, bleached twill, drill
firmed In writing and include agreement on the or duck materials, accumulated from shirt factories
following items: or other garment factories, free of color, starched or

1. QUANTITY: If the terms "more or less" or "about" loaded materials and lawns.
or similar terms are used, it is understood that de- 2. WHITE TERRY COTTON, free of synthetics,
livery may be for a variance of 10% on the specified colors, and colored thread.
commodity. 3. WHITE SHRUNK CUTTINGS AND/OR HEAD.
A. A contract for a carload unless otherwise agreed INGS: White cuttings and/or headings which may

upon, shall mean the minimum quantity recog- be loaded or starched, but free of wiggin or buck-
nized by the official classification tariff of the dis- badr
trict in which the seller is located.

B. A short ton shall be understood to be 2,000 lbs. 4. No. I UNBLEACHED MUSLLN CUTTINGS:
A metric ton shall be understood to be 2204.6 lbs. Table cuttings of unbleached materials of sheeting,
" long ton shall be understood to be 2240 lbs. drill, twill, or muslin construction, the packing must

be free of unbleachable colored selvages, starched
2. PROMPT shipping instructions means shipment or loaded cuttings, canton flannel glove cuttings,

within fourteen days of order date unless otherwise heavily shived materials, heavy canvas, osnaburgs
agreed upon between buyer and seller. IMIMEDIATE and thrums.
shipping instructions means shipment within five days
of order date unless otherwise agreed upon between 5. No. I UNBLEACHED HEADLNGS: Headings of
buyer and seller. unbleached materials of sheeting, drill, twill or mus-

3. All deliveries shall be as represented by the seller. lin construction; the packing must be free of un-
Any delivery containing in excess of the specified bleachable colored selvages, starched or loaded cut-
amount of rejections may, at the buyer's option, be tings, canton flannel glove cuttings, heavily shived
rejected or with seller's approval assorted and the materials, heavy can.as, osnaburgs and thrums.
objectionable excess material may be taken to account 6. No. I UNBLEACHED THRUMS: New unbleach-
at market price or returned. ed strips, mill stock with threads attached and may

4. All merchandise to be weighed over tested scales and contain mill and weaver knots but must be free of
detailed weight notes to be furnished with invoices, slasher and unbleachable colored selvages.

5. MOISTURE in excess of the natural content is not 7. HEAVY UNBLEACHED CANVAS CUTTILNGS:
allowable. If excess moisture content is found, it gives Heavy unbleached canvas cuttings, with or without
the buyer the right to rejection or price adjustment colored stripes.
with the approval of the seller.

8. OSNABURG CUTTINGS: The same materials de.
6. Terms shall be as agreed between buyer and seller. n N o. I ac see at hey

fined in No. n Unbleached Cuttings, except that they7. Tire weight not to exceed 3%. -136 - may contain shivy cuttings.



9. BLEACHED FLANNEL CUTTINGS AND/OR 27. INDIGO BLUE CU TTLNGS: Table cuttings of
HEADINGS: Table cuttings of bleached canton indigo blue twills and drills.
flannel or flannelette linings and/or headings. 28. GREY CHEVIOTS: Table cuttings of grey cheviot

10. UNBLEACHED FLANNEL CUTTINGS: Table shirt materials.
cuttings of unbleached flannel or flannelette linings 29. BLUE CHAMBRAY CUTTINGS: Table cuttings
and/or headings, of blue chambray materials.

ii. No. 1 BLEACHED SHOE CUTTINGS: Table cut- 30. TICKING CU7TINGS(MAITRESS CLTINGS):
tings of bleached materials from shoe linings. This Table cuttings of light colored mattress cuttings
material may be starched or drilled or Beece-backed, which must be free of feathers, hair, metallic sub-
but free of pasted stock, stances, dark colored materials and treated materials.

12. HEAVY DRILL UNBLEACHED SHOE CUT-TINGS: Table cuttings of unbleached materials 31. FANCY SHIRT CUTTINGS: Table cuttings ofTING: Tblecuting of nblachd mteralswoven and printed cotton materials accumulated
from shoe linings which may be starched, but which from shirt factories.
must be free of fleece-backed shoe cuttings, and
pasted stock. 32. No. 1 WASHABLES: Colored cuttings in print or

13. UNBLEACHED SHOE CUTINGS: Table cut- solid colors. Woven materials may be included.

tings of unbleached fleece-backed materials from 33. SUN TAN KHAKI CUTTINGS: Table cuttings
shoe linings which may be starched; the packing from pants and shirting materials of sun tan shades.
may contain heavy drill unbleached shoe cuttings, 34. GREY CHINO CUTTINGS: Table cuttings from
but must be free of pasted stock. pants and shirting materials of grey twill and drill.

14. UNBLEACHED CANTON FLANNEL GLOVE 35. HERRINGBONE GREEN TWILL CUTTINGS:
CUTTINGS: Table cuttings of unbleached mate- Table cuttings of herringbone green twill materials.
rial accumulated by cotton or canvas glove factories,
and which must be free of colored stock. 36. MIXED KHAKI CUTTINGS: Table cuttings of

15. STRIPED GLOVE CUTTINGS: Glove cuttings any and all shades of khaki cuttings.
of various colored stripes. 37. CORDUROY CUTTINGS: Table cuttings from

16. TAN AND/OR GREY GLOVE CUTTINGS: corduroy garments free of cottonades.

Table cuttings of tan and/or grey glove materials, 38. COTTONADES: Table cuttings of all work gar-
free of all other colors, ments or similar materials of all colors, free ofunions. ,

17. WINE BROWN JERSEY GLOVE CUTTINGS:
Table cuttings of wine brown jersey gloves, free of 39. NEW ROOFING CUTTINGS: Consisting of a
all other colors, mixture of cuttings, any and all colors "rom gar-

18. No. 1 LIGHT FLANNELETTES: Pastel and light ments of rayon, silk, synthetic fibers, cotton, wool,
or a mixture of any or all of the above mentioned

printed flannelette table cuttings. fibers. Not guaranteed free of rubber.
19. TAN KASHA: Only tan interlinings of coats. 40. COLORED SYNTHETIC CUTTINGS: Consisting

20. No. I PERCALES: Table cuttings of light colored of a mixture of cuttings, any and all colors, from
print rags from shirts, shorts and pajamas; the pack- garments of rayon, silk, cotton or synthetic fibers
ing may contain bleachable solid colors but must be but must be free of wool, haircloth and metallic
free of woven materials and dark colors, fibers.

21. No. I LIGHT PRINTS: Printed table cuttings of 41. BLEACHED UNDERWEAR CUTTERS (FREE OF
ladies* garments; the packing may contain bleach- FLEECE-LINED CUTTERS): Table cuttings of
able solid colors but must be free of woven materials, bleached underwear, free of trimmings, noodles,

22. WHITE-BACK BLEACHABLE BLUE DENLMS: seamers, and synthetic materials.

Table cuttings of white-back blue overall mate- 42. BLEACHED UNDERWEAR CUTTERS (WITH
rials only. The packing must be free of colored FLEECE-LINED CUTTERS): Table cuttings of
threads and thrums. They must be bleachable. bleached underwear, free of trimmings, noodles.

23. BLUE DENIMS: New white-back blue overall, searners and synthetic materials.

express-striped blue overall or bleachable blue over- 43. UNBLEACHED OR EGYPTIAN UNDERWEAR
all cuttings. The packing must be free of colored CUTTERS (FREEOF FLEECE-LINED CUTTERS):
threads and thrums. Table cuttings of unbleached underwear, free of

24. BLUE DENLM THRUMS: New white-back blue trimmings, noodles. seamers and synthetic materials.
overall, express-stripe blue overall or bleachable 44. UNBLEACHED OR EGYPTIAN UNDERWEAR
blue overall strips, mill rags with threads attached. CUTTERS (WITH FLEECE-LINED CUTTERS):
The packing may contain mill and weaver knots but Table cuttings of unbleached underwear, free of
must be free of slasher. trimmings, noodles, seamers and synthetic materials.

25. VAT DYE DENIMS: Table cuttings of blue over- 45. BLEACHABLE PASTEL UNDERWEAR CUT-
all materials that are not bleachable. TERS: Table cuttings of bleachable pastel shades

26. MIXED SPORT DENIMS: Table cuttings of all of underwear, free of trimmings, noodles, loopers,
denim materials, weights and colors, free of synthe- seamers and synthetic materials.
tics. 46. COLORED TERRY COTTON: Free of synthetics.
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47. SILVER GREY OR RANDOM UNDERWEAR 63. MIXED WHITES (REPACKED): Clean and soil-
CUTTERS(FREE OF FLEECE.LINED CUTTERS): ed white cotton rags, commercially free of any dump
Table cuttings of bleachable silver grey or random rags, street rags, scorched rags, must not contain
underwear cutters, free of trimmings, noodles, loop. wiper trimmings.
ers, seamers and synthetic mAterials. 64. WHITE WIPER TRIMMINGS: Shall consist of

48. MIXED SILVER GREY AND/OR RANDOM white cotton trimmings, commercially free of syn-
CUTTERS: Table cuttings of bleachable silver grey thetics, can contain rags with buttons and metal.
or random underwear cutters, free of noodles, loop- 65. COLORED WIPER TRIMMINGS: Shall consist
ers, and seamers, containing fleeced and unfleeced of colored cotton trimmings, commercially free of
materials. synthe:ics, can contain rags with buttons and metal.

49. DARK COLORED KNITTED UNDERWEAR 66. BLUES AND MIXED WHITES (REPACKED);
CUTTEIRS: Table cuttings of solid colored under- Consists of Mixed Whites (repacked) and Blues
wear or knitted materials, which must be free of (repacked). Rags strictly of house collection. Shall
seamers. not contain old corsets, socks, stockings or new cut-

50. JAZZ CUTTERS: Table cuttings of striped and/or tings, must be free of rubberized materials and
solid colored underwear or knitted materials, which plastics.
must be free of seamers. 67. BLUES (REPACKED): Rags strictly of house col-

51. BLEACHED UNDERWEAR SEAMERS (FREE OF lection. Shall not contain old corsets, socks, stock-
FLEECE-LINED): Bleached trimmings from un- ings or new cuttings, must be free of rubberized ma-
derwear, may contain facings. terials and plastics.

52. MIXED BLEACHED AND UNBLEACHED UN- 68. OLD COTTON PANTS: Shall consist of all com-
DERWEAR SEAMERS: White and unbleached plete cotton garments, commercially free of oil. rub.
trimmings from underwear. bet, leather, grease, paint, miner's garments, strips,

53. PASTEL UNDERWEAR SEAMERS: Pastel trim- skeleton garments or synthetics.
mings from underwear. 69. MIXED COTTON PANTS AND OVERALLS:

54. DARK COLORED UNDERWEAR SEAMERS: Shall consist of .ll com plete cotton garments, corn-
Colored trir.mings from underwear. mercially free of oil, rubber, leather, grease, paint,55. UNBLEACHED LOOPERS AND PIECES: Un- miner's garments, strips, skeleton garments or syn-
bleached hosiery loopers and pieces. thetics.

56. WHITE OR CREAM LINEN CUTTINGS: Table 70. OLD BLUE OVERALLS- Shall contain only blue
cuttings of white or cream materials, woven from overalls consisting of complete cotton garments,cuttingsee of whiteord ceamaercommercially free of oil, rubber, leather, grease,fla, free of colored selvages. paint, miner's garments, strips, skeleton garments

57. GREY OR UNBLEACHED LINEN CUTTINGS: or synthetics.
Table cuttings of grey or unbleached materials, 71. COTTON FILLED QUILTS: Quilts consisting of
woven from flax, free of red selvages. cotton only, commercially free of wool, synthetics,

58. WHITE OR CREAM LINEN CUTTINGS WITH metallics, rubber and plastics.
COLORED SELVAGES: Table cuttings of white 72. COTTON PANTS TOPS- Shall consist of square
or cream colored materials, woven from flax, with cut cotton pants tops vithout legs, commercially free

of oil, rubber, leather, grease, paint, miners gar-59. GREY OR UNBLEACHED LINEN CUTTINGS ments, strips, skeleton garments or synthetics.
WITH COLORED SELVAGES: Table cuttings of
grey or unbleached materials, woven from flax, with 73. BLUE OVERALL TOPS: Shall contain only square
colored selvages. cut blue cotton overall tops, commercially free of

60. COLORED LOOPERS AND PIECES: Colored oil, rubber, leather, grease, paint, miner's garments,
hosiery loopers and pieces. strips, skeleton garments or synthetics.

61. OLIVE GREEN COTTON SATEEN: Free of 74. MIXED INSTITUTION RAGS: Shall consist of
treated and/or synthetic materials. all items of discarded clothing and household tex-

tiles, in whatever condition, except those items re-
moved for sale as clothing in the retail store of the

OLD RAGS institution. Mixed Institution Rags shall not contain
American flags, carpets, rugs, stuffed toys, cotton

Specifications for Grades pillows, mattresses, rubberized materials, plastic
materials, cattle hair pads, belts, fiber glass items,

62. No. 1 WHITES (REPACKED): Clean white cot- or any items of any nature not considered in theton rags, free of curtains, canvas and colored rags, textile category. No other items shall be removed
must not contain mussy or stringy rags or wiper from "honest" mixed institution rags that will cause
trimmings, the mixed rags to be reduced in value.

IOfficial Copies of this Classification always carry the Association's Seal

(Printed on Recycled Paper)
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a. Delivery of more or less on the specified quatty up to Shall consist of miscellaneous, unalloyed copper wire hay-

1t1/ per cent is permissible, iug a nominal 96% copper content Im-imam 94%) a

b. If the terma "about" is used, it is nderstood tha 5 p determined by electrolytic assay. Should be free of the

cent more or less of the quantity may be delivered, following: Excessively leaded, tinned, soldered copper wire;
bras arid bronze wire; excessive oil content, iron. and non.

c. Should the seller fail to make deliveries as specified in metallics; copper wire from burning. containing insulation:
the contract the purchaser has the option of cancelling all hair wire; burnt wire which is brittle; and should be
of the uncompleted deliveries or holding the seller for what- reasonably free of ash. Hydraulically briquetted copper
ever damages the purchaser may sustain through failure to wire subject to agreement.
deliver and if unable to agree on the amount of damages.
an Arbitration Committee of the National Association ,, Candy 5.-No. I HEAVY COPPER
Recycling Industries. Inc. may be appointed for this pur- Shall consist of clean, unalloyed, uncoated copper clippizgs,
pose, to determine the amount of such damages. punching, bus bars, commutator segments and wire not

d. In the event that buyer should claim the goods, deliver- less than le of an inch thick., free of burnt wire which is

ed on a contract, are not up to the proper standard, and brittle; but may include clean copper tubing. Hydraulically

the seller claims that they are a proper delivery, the di briquetted copper subject to agreemen..
pule may be referred to an Arbitration Committee of the Cliff 6.-No. 2 COPPER
National Association of Recycling Industries, Inc. to be
appointed for that purpose. Shal consist of miscellaneous, unalloyed copper scrap hav.

ing a nominal 96% copper content (minimum 94%) as
e. A carload, unless otherwise designated. shall consist determined by electrolytic assay. Should be free of the
of the weight governing the minnum carload weight at following: Excesaively leaded, tinned. soldered copper scrap;
the lowest carload rate of freight in the territory in which brasses and bronzes, excessive oil content, iron and non-
the seller is located. If destination of material requires a metallics; copper tubing with other than copper connec-
greater carload minimum weight, buyer must so specify. tions or with sediment; copper wire from burang. contain-

f. A ton hall be understood to be 2,000 pounds unless ing insulation; hair wire; burnt wire which is brittle;
otherwise specified. On material purchased for export ship. and should be reasonably free of ash. Hydraulically bri-
ment a ton shall be specified as either a Gross Ton of quetted copper subject to agreement.
2240 lbs. or a Metric Ton of L04.6 lbs. Clove 7.-No. 1 COPPER WIRE NODULES
g. If, through embargo, a delivery cannot be made at the Shall consist of No. 1 bare, uncoated, unalloyed copper
time specified. the contract shall remain valid, and shall wire scrap nodules, chopped or shredded, free of tin, lead.
be completed immediately on the lifting of the embargo, zinc, aluminum, iron, other metallic impurities, insulation,
and terms of said contract shall not be changed. When and other foreign contamination. Minimum copper 99 -.
shipments for export for which space has been engaged Gauge smader than No. 16 B & S wire and hydraulically
hase been delivered or tendered to a steamship for for. compacted material subject to agreement between buyer
warding and through inadequacy, of cargo space the steam- and seller.
ship cannot accept the shipment, or where steamer is de.
layed in sailing beyond its scheduled time, shipment on the Cobra 8.-No. 2 COPPER WIRE NODULES
next steamer from the port o shipment shall be deemed a Shall consist of No. 2 unalloyed copper wire scrap nodules.
compliance with the contract as to time of shipment. chopped or shredded, minimum 97% copper. Maximum
h. In case of a difference in weight and the seller is not metal impurities not to exceed .50% alumainum and 1%
willing to accept buyer's weights, a sworn public weigher each of other metals or insulation. Hydraulially compacted
shall be employed and the party most in error must pay material subject to agreement between buyer and seller.
the costs of handling and reweighing. Cocoa 9.-COPPER WIRE NODULES
i. When material is such that it can be sorted or segregat- Shall consist of unalloyed copper wire scrap nodules, chop-
ed. consignee cannot reject the entire shipment if the per. ped or shredded, minimum 99% copper. Shall be free of
centage of the rejection does not exceed 100/c. The rejected excessive insulation and other non-metallics. Maximum
material must be located in such a manner that it can be metal impurities as follows:
readily sorted or segregatedL The disposition of the rejected Aluminum - .05%
material, including the cost of sorting, packaging, and re- Tin - .25c
loading to be subject to negotiation between buyer and Nickel - .05%
seller. Seller is responsible for freight costs on rejected Antimony - .01%
material. Replacement of, or financial adjustment for re- Iron - .05%
jected material, will be subject to mutual agreement be- Hydraulically compacted material subject to agreement be-
tween buyer and seller.

Upon request of the shipper, rejections shall be return tween buyer and seller.
able to the seller on domestic shipments within 10 days and Dream 10.-LIGHT COPPER
on foreign shipments within 30 days from the time notice Shall consist of miscellaneous, unalloyed copper scrap hav-
of rejection is received by them and provided governmentreguatios prmitsuc retrn.iag a nominal 92% copper content (minimm 88%1 as
regulations permit such return determined by elec'-lytic assy and shall consist of sheet
j. PACKAGES copper, gutters. downspouts. kettles., boilers, and similar
Shall be good strong packages suitable for shipment and scrap. Should be free of the following: Burnt hair wire;
each package shall be plainly marked with separate ship- copper clad; plating racks; grindings; copper wire from
ping marks and numbers and with the gross and tare burning, containing insulation; radiators; fire extan.
weights so that the packages may reach their destination guishers; refrigerator units; electrotype shells; screening;
and their weights can be easily checked. excessively leaded, tinned, soldered scrap; brasses and

bronzes; exoessive oil, iron and non-metallica; and should
Barley 2.-No. 1 COPPER W~he reasonably free of ash. Hydraulically briquetted copper

Shall consist of No. 1 bar, uncoated, unalloyed copper subject to agreemenL Any items excluded in this grade are
wire, not smaller than No, 16 B & S wire gauge. Green also excluded in the higher grades above.
copper wire and hydraulically compacted material to he
ubjet to agreement between buyer and seller. Drink ll.-REFINERY BRASS

Shall contain a minimum of 613% copper and maximum
Berry 3.-No. I COPPER WIRE 5% iron and to consist of bran and bronze solids and turn-

Shall consist of clean, untinned, uncoated, unalloyed cop- ings and alloyed and contaminated copper srap. Shall be
per wire and cable, not smaller than No. 16 B & S wire free of insulated wire, grindings, electrotype shells and
pug fire of burnt wire which is brittle. Hydraulically non-metallics. Hydraulically briquetted material subject to
briquetted copper subject to agreement. agreement.

- 140 -



CoOa WoRD ITXJ Coo Wo1 li.ru

Drove 12.-COPPER.BEARING SCRAP Greet 25.-MIXED BRASS SCREENS
Shall consist of miscellaneous copper-containing skimming. To consist of clean mixed-copper, brass and bronze screens.rn ding%, ashes, irony brass and copper, residues and slags. and to be free of excessively dirry and painted matenal.
re of insulated wires; copper chlorides; unprepared

tanr.!ed material; large motors; pyrophoric material; asbes. Honey 26.-YELLOW BRASS SCRAP
to brake linings; furnace bottoms; high lead materials;
graphite crucibles; and noxious and explosive materials. Shall consist of brass castings, rolled brass, rod brass. tur-

ine powdered material by agreement. Hydraulical!y bn. ing and miscellaneous yellow brasses, including plated bras.
queted material subject to agreement. Must be free of manganese-bronze, alumanum-bronze, mn-

sweated radiators or radiator parts, iron, excessively dirty
Druid 13.-INSULATED COPPER WIRE SCRAP and corroded materials.

Shall consist of copper wire scrap with various types of
insulation. To be sold on a asmple or recovery basis, sub- Ivory 27.-YELLOW BRASS CASTINGS
ject to agreement between buyer and seller. Shall consiat of yellow braas castings in crucible shape, ao

Ebony 14.-COMPOSITION OR RED BRASS piece to measure more than 12 inches over any one part;
and shall be free of braa forging., silicon bronze, aJuini.-

Shall consist of red brass scrap, valves, machinery bearings num bronze and manganese bronze, and not to contain more
and other machinery parts, including miscellaneous cast- than 15% nickel plated material.
ings made of copper, tin, zinc, and/or lead. Should be free
of semi.red brass castings j78% to 81% copper); railroad Knite 28-OLD ROLLED BRASS
car boxes and other similar high-lead alloys; cocks and
faucets:closed water meters; gates; pot pieces; ingots and Shall consist of old pieces of yellow sheet brass and yellow
burned bras; aluminum, silicon, and manganese bronzes; light tubing bras&, free from solder, tinned and nickel
iron and non-metallics. No piece to measure more than 12" plated material, iron, paint and corrosion, rod brass and
over any one part or weigh over 100 Ibs. condenser tubes.

Enerv 15.-RED BRASS COMPOSITION TURNINGS Label 29.-NEW BRASS CLIPPINGS
Shall consist of turnings from red brass composition mate. Shall consist of the cuttings of new unleaded yellow brass
rial and should be sold subject to sample or analysis, sheet or plate, to e clean and free from foreign substances

E;der 16.-GENUINE BABBITT-LINED BRASS BUSHINGS and not to contain more than 10% of clean brass punchingsunder 1/ inch To be free of .Muntz metal and naval bras.
Shall consist of red brass bushings and bearings from auto-
mobiles and other machinery, shall contain not less than Lace 30.-BRASS SHELL CASES WITHOUT PRIMERS
12% high tin base babbitt, and shell be free of ;.ron-backedbearings. Shall consist of clean fired 70/30 brass shell cases free of

bearngsprimers, and any other foreign material

Eland 17.-HIGH GRADE - LOW LEAD BRONZE SOLIDS

It is recommended these materals be sold by analysis. Lady 31.-BRASS SHELL CASES WITH PRIMERS

Elbow 18.-BRONZE PAPER MILL WIRE CLOTH Shall consist of clean fired 70/30 brass shell cases contain-
ing the brass primers and which contain no other foreign

Shall consist of clean genuine Fourdrinier wire cloth and material.
screen having a minimum copper content of 87%, mini.
mum tin content of 3%. and a maximum lead content of Lake 32.-BRASS SMALL ARMS AND RIFLE SHELLS,
1%, free of stainless steel and Monel metal stranding. CLEAN FIRED

El:as 19.-HIGH LEAD BRONZE SOLIDS AND BORLNGS Shall consist of clean fired 70;30 brass shells free of hul.
It is recommended that these materials be sold on sample lets. iron and any other foreign material.
or analysis.

Lamb 33.-BRASS SMALL ARMS AND RIFLE SHELLS,
Enge! 20.-MACHINERY OR HARD BRASS SOLIDS CE..AN MUTFLED (POPPED)

Shall have a copper content of not less than 75%, a tin Shall consist of clean muffled (popped) 70/30 brass shells
content of not less than 6%, and a lead content of not less free of bullets, iron and any other foreign material.
than 6%-nor more than 11%. and total impurities, exclu-
sive of zinc, antimony, and nickel of not more than 0.75%;
the antimony content not to exceed 0.50%. Shall be free Lark 34.-YELLOW BRASS PRIMER
of lined and unlined standard red carboxes. Shall consist of clean yellow bra" primers, burnt or mn-

burnt. Free of iron, excessive dirt, corrosion and any otherErin 21.-MLACHINERY OR HARD BRASS BORINGS foreign material.

Shall have a copper content of not less than 75%, f tim
content of not less than 6%, and a lead content of not less Vai:c 35.-MIXED NEW NICKEL SILVER CLIPPINGS
than 6%-nor more than 11%, and the total impurities.
exclusive of zinc, antimony, and nickel of not more than Shall consist of one or more nickel silver alloys and the
0.75%; the antimony content not to exceed 0.50%. range of nickel content to be specified, free of chrome or

any other plating material. Leaded nickel silver clippings
Fence 22.-UNLINED STANDARD RED CAR BOXES should be packed and sold separately. Not to contain more

(CLEAN JOURNALS) than 10% of clean punchings under inch.
Shall consist of standard unlined and/or sweated railroad
boxes and unlined and/or sweated car journal bearings, .to/or 36.-NEW NICKEL SILVER CLIPPLNGS AND SOLIDS
free of yellow boxes and iron-backed boxes. Shall consist of new, clean nickel silver clippings, plate.

Ferry 23.-LNED STANDARD RED CAR BOXES rod and forgings. and other rolled shapes, free oi chromeFerr (LIED SANARD Ror any other plating material. Must be sold on nickel con-(LINED OUR.NALS) tent specifications such as 10% - 12% - 15% - 18%
Shall consist of standard babbitt-lined railroad boxes and/ - 20%. Leaded nickel silver dippings should be packed
or babbitt-lined car journal bearings, free of yellow boxes and sold separately. A description as to its physical charac-
and iron-backed boxes. teristics should be made in offering all nickel silver material.

Grae 24.-COCKS AND FAUCETS
Shall consist of mixed clean red and yellow brass. includ- !alan 37.-NEW SEGREGATED NICKEL SILVER
ing chrome or nickel-plated, firee of gas cocks, beer faucets, CLIPPINGS
and aluminum and zinc bass die east material and to Shall consist of one specified nickel silver alloy. Not to
contain a rminimnm of 35% semi-red. contain more than 10% of clean viunchings under t/4 inch.
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Malic 38.-OLD NICKEL SILVER Radio 52.-MXED HARD/SOFT SCRAP LEAD
Shall consist of old nickel silver sheet, pipe. rod, tubes. Shall consist of clean lead solids. free of foreign materials,
wire, screen. soldered or unsoldered. Must not be trimmed such as drosses. battery lead. lead cov'ed cable, collapsible
seams alone and it is also to be free of foreign substances, tubes, type metals., zinc. iron and brass fittings, dirty cbem-
iron rimmed material or other metals. cal lead. Free of radioactive materials.

Melon 39.-BRASS PIPE Rads 53.-ATTERY PLATES
Shall consist of brass pipe free of plated and soldered mate- I1 cells (plates, separators, and logs) or battery plates,
rials or pipes with cast bra connections. To be sound. must be reasonably free of rubber. May be bought and sold
clean pipes free of sediment and condenser tubes, by assay or as agreed between buyer and seller.

Naggy 40.-NICKEL SILVER CASTINGS Rains 54.-DRAINED WHOLE BATTERIES
To be packed and sold separately. Batteries to be free of liquid and exraneous material con-

tent. Aircraft (aluminum or steel cased) and other special
Niece 41.-NICKEL SILVER TURNINGS batteries subject to special agreement.

To be sold by sample or analysis. Rakes 55.-BATTERY LUGS
Night 42.-YELLOW BRASS ROD TURNINGS Shall be free from battery platma, rubber and foreign ma-Nish 42--YLLO BRSS OD URNNGSteriL A minimUm of 97% metallic content is required.

Shall consist of strictly rod turnings, free of aluminum.
manganese, composition, Tobin and Mantz metal turnings: Ranks 56.-PEWTER
not to contain over 3% free iron, oil or other moisture: Shall consist of tableware and sods-fountain boxes but
to be free of grindings and babbitts: to contain not more should contain a minimum of 84% tin. Siphon tops to be
than 0.30% tin ad not more than 0.15% alloyed iron. accounted for separately. Material must be free of brai.

Noble 43.-NEW YELLOW BRASS ROD ENDS zinc, and other foreign metals.

Shall consist of new, clean rod ends from free turning brass Ranch 57.-BLOCK TIN
rods or forging rods, not to contain more than 0.30% tin Block Tin must assay minimum of 98% tin, and to be free
and not more than 0.15% alloyed iron. To be free of Man- of liquids, solder, and brass connections, pewter, pumps,
metal and naval brass or any other alloys. To be in pieces pot piece dirt.
not larger than 12" and free of foreign matter.

Nomad. 44.-YELLOW BRASS TURNINGS Raves 58.-HIGH TIN BASE BABBITT
Shall consist of yellow brass turnings, free of aluminum, Shall contain a minimum of 78% tin and be free of brassy
manganese and composition turnings; not to contain over or zincy metals.
3% of free iron, oil or other moisture: to be free of grind. Relay 59LEAD COVERED COPPER CBLE
ings and babbitts. To avoid dispute, to be sold subject to C
sample or analyis. Free of armored oovered cable, and foreign material.

Ocean 45.-MIXED UNSWEATED AUTO RADIATORS Rents 60.-LEAD DROSS
Shall consist of m-ved automobile radiators, to be free of Should be clean and reasonably free of foreign matter,
aluminum radiators and iron finned radiators. All radiators iron. dirt, harmful chemicals or other metals. Free of radio-
to be subject to deduction of actual iron. The tonnage active materials. Assay basis, or as agreed between buyer
specification should cover the gross weight of the radiators, and seller. Other metals present such as antimony, tin, etc.
unless otherwise specified, to be accounted for as agreed between buyer and seller.

Pales 46.-ADMIRALTY BRASS CONDENSER TUBES Ropes 61.-LEAD WEIGHTS
Shall consist of clean sound Admiralty condenser tubinz May consist of lead balances with or without iron, as may
which may be plated or unplated, free of nickel allo, be specified. Free of foreign materials.
aluninum alloy, and corroded material.

Roses 62.-MIXED COION BABBITT
Palu 47.-ALUMINUM BRASS CONDENSER TUBES Shall consist of lead base bearing metal containing not less

Shall consist of clean sound condenser tubing which may than 8% tin, free from Allen* metal, ornamental, anti-
be plated or unplated, free of nickel alloy and corroded monial and type metal. Must be free from all zincy and
material. excessive copper in the alloy.

Palms 48.-M UN'TZ METAL TUBES Saves 63.-OLD ZINC DIE CAST SCRAP
Shall consist of clean sound Munts metal tubing which ma' Shall consist of miscellaneous old zinc base die castings,
be plated or unplated. free of nickel alloy. aluminum alloy, with or without iron and other foreign attachments. Must
and corroded material. be free of borings, turnings, dross pieces, chunks, melted

pieces and skimmings. All unmeltables dirt, foreign at-
Pants 49.-PLATED ROLLED BRASS tachments, and volatile substances (such as rubber, cork.

Shall consist of plated brass sheet, pipe, tubing, and re- plastic, grease, etc.) are deductible. Material containing in
flectors, free of soldered, tinned, corroded, and aluminum excess of 30% iron will not constitute good delivery.
painted material Muntz metal and Admiralty tubing, and
material with cast brass connections. Scabs 64.-NEW ZINC DIE C.AST SCRAP

Shall consist of new or unused, clean. zinc base die cast.
Parch 50.-MANGANESE BRONZE SOLIDS ings. Castings to be unplated, unpainted, and free from

Shall have a copper content of not less than 55%, a lead corrosion.
content of not more than 1%, and shall be free of slu-
minum bronze and silicon bronze. Scope 65.-NEW PLATED 2INC DIE CAST SCRAP

Shall consist of new or unused clean, plated zinc base die
Racks 51.-SCRAP LEAD - SOFT castings, free from corrosion.

Shall consist of clean soft scrap lead. free of all foreign
materia such uis drosses, battery lead, lead covered cable, Scoot 66.-ZINC DIE CAST AUTOMOTIVE GRILLES
hard lead. collapsble tubes, foil type metals, zinc, iron Shall consist of clean, old or used zinc base die cas auto-
and brass fittings, dirty chemical lead. Free of radioactive motive griles, free from soldered material. All foreign at.
materials. tachments and extraneous materials are deductible.
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Score 67.-OLD SCRAP ZINC Table 76.-NEW PURE ALUMINUM CLIPPING>
Shall consist of clean dry scrap zinc, such as sheets, jar Shall consist of new, clean, unalloyed sheet. c:.ippings and ir

lids, clean unalloyed castings and anti-crosion plates. aluminum sheet cuttings, free from oil and igrease. foil and
Borings and turnings are not acceptable. Material must not any other foreign substances and from punciungs less than
be excessively corroded or oxidized. All foreign attachments I//, in size.
and extraneous materials are deductible.

Taboo 77.-MIXED LOW COPPER ALUMINUM CLIPPING z
Screen 68.-NEW ZINC C(IPPLNGS AND SOLIDS

Shall consist of any new pure zinc sheets or stampings free Shall coosit of new, clean. uncoated and unpainted low
from corrosion. To contain no foreign material or attach- copper aluminum scrap of two or more alloys and to be
ments. Printers znc, such ae engravers zinc, lithograph free of 7000 series, foil, hair wire, wire screen, dirt, and
sheets and addremograph plates subject to special arrange- other foreign substances. Grease and oil not to total mot'
ments. Printers zinc to be free of routings. than 1%. Also free from punchings lea than 1/2 ' in aze.

New can stock subject to arrangement between buyer and
Scull 69.-ZINC DIE CAST SLABS OR PIGS seller.

Shall consist of melted zinc base die casat materials, in Tabor 78.-MIXED OLD ALLOY SHEET ALUMiNUM
.Mooth clean solid slabs or pigs. Material to be free from Shall consist of clean old aloy sheet alu.inm of two or
drosses and to contain a minimum zinc content of 90%. To S o sh
contain a marimum of 0.1% nickel and maximum of 1% more alloys and to be free of 7000 series, foil. venetiar.

lead. Blocks are acceptable upon mutual agreement. blinds castings, hair wire, screen wire, food or beverage
containera, pie plates, dirt. and other foreign substances

i E EOi and grease not to total more than 1%. Up to 10-Scribe 70.--CRUSHED CLEAN SORTED FRAGMENTIZER, painted sidings and aw-nings permitted.
DIE CAST SCRAP, AS PRODUCED FROM AUTO.
MOBILE FRAGMENTIZERS Taint 79.-SCRAP SHEET AND SHEET UTENSIL

To be clean, free of dirt, oil glasa, rubber, and trash. ALUMINUM
To contain a maximum of 5% unmeltables such as free Shall consist of clean, unpainted old 2S or 3S aluminum
iron, copper, aluminum and other metals, sheet and sheet utensils, free from hub caps, radia:or shei,

airplane sheet, foil, food or beverage containers, pie plat,s.
Scroll 71.-UNSORTED FRAGMENTIZERS DIE CAST SCRAP oil cans and bottle caps, dir, and other foreign substances.

Material to contain 65% zinc-bearing scrap. Trash, dirm, Oil and grease not to total more than 1%.
glass, rubber, oil, iron and other umneltables not to exceed Take 80.-NEW ALUMINUM. CAN STOCK
5%. Quality to be determined by mutual agreement between
buyer and seller. Shall consist of new low copper alumninum can stock and

clippings, clean, lithographed or not lithographed, and coat-
Scrub 72.-HOT DIP GALVANIZERS SLAB ZINC DROS; ed with clear lacquer but free of lids with sealers. iron,

(Batch Process) dirt and other foreign contamination. Oil not to exceed 1%.

Shall consist only of galvanizers nnsweated zinc dross in Talc 81--OLD CAN STOCK
slab form from hot dip galvanizing (Batch Process) with a Shall consist of clean old aluminum cans, decorated or clear,
minimum zinc content of 92% and shall be free of skim- free of iron, dirt, liquid and/or other foreign contamination.
mings and tramp iron. Broken pieces under 2" in diameter
shall not exceed 10% of the weight of each shipment. Slabs Tale 82.-PALNTED SIDING
shall not weigh over 100 pounds each. Heavier pieces ac- Shall consist of clean, low copper aluminum siding scrap.
ceptable upon mutual agreement between buyer and seller, painted one or two sides, free of iron, dirt, corrosion, fiber
Material from continuous galvanizing operation is not ac- backing or other types of foreign contamination.
ceptable. Blocks are acceptable upon mutual agreement.

Talent 83.-COATED SCRAP
Seal 73.--CONTINUOUS LINE GALVANIZING SLAB ZINC Shall consist of awnings, venetian blinds, vinyl plastic, etc.

TOP DROSS Shall be subject to special arrangements between buyers and

Shall consist of unsweated zinc dross removed from the top sellers.
of a continuous line galvanizing bath. in slab form not Talk 84.-ALUMINUM COPPER RADIATORS
weighing in excess of 100 pounds each, with a minimum
zinc content of 90%. Heavier pieces acceptable upon mutual Shall consist of clean aluminum and copper radiators, and/
agreement between buyer and seller. Shall be free of Sim. or aluminum fins on copper rubing, free of braw tubing, iron
mings. Broken pieces under 2' in diameter shall not exceed and other foreign containation.
10% of the weight of each shipment. Tall 85.--. C. ALL-UMNUM.I NODULES

Shall consist of clean E C. aluminum, chopped or shredded.
Seam 74.-CONTINUOUS LINE GALVANIZING SLAB ZINC free of screening, hair-wire, iron, insulauto, copper and

BOTTOM DROSS other foreign contamination. Must be free of minus 20 mesh

Shall consist of untweated zinc drmo removed from the bot- material. Must contain 99.45% aluminum content.
tom of 4 continuous line galvanizing bath. in slab form not Talon 86.-NEW PURE ALUMINUM WIRE
weighing in excess of 100 pounds each, with a minimum AND CABLE
zinc content of 92%. Heavier pieces acceptable upon mutual Shall con"st of new. clean. unalloyed aluminum wire or
agreement between buyer and seller. Shall be free of skim- cable free from hair wire, wire screen, iron. insulation and
mings. Broken pieces under 2' in diameter shall not exceed any other foreign subatance.
10% of the weight of each shipment. Taste 87.-OLD PURE ALUMINUM WIRE AND CABLE

Shel 75.-PRIME ZINC DIE CAST DROSS Shall consist of old. unalloyed aluminum wire or cable con-
Se ll c otainig not over 1% free oxide or dirt and free from hair
Shll cnsst of metal skimmed from th. top of pot of wire, wire screen, iron, insulation and any other foreign
moltan zinc die ae metal. Must be unaweated, unfluxed, substance.
shiny. smooth, metallic and free from corrosion or oxidation.
Should be powred in molds or in small mounds weighing Tarry 88.-ALUMINUM PISTONS
amt over 75 pounds each. Zinc shall be minimum of 85%. (a) Clean Aluminum Pistons

Shall consist of clean aluminum pistons to be free from
ANY OTHER GRADES OF ZINC-BEARLNG MATERIALS NOT struta, bushings, shafts, iron rings and any other foreign
IENTIONED ARE SUBJECT TO SPECIAL ARRANGEMENT. materials. Oil and grease not to exceed 2%.
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tb) Aluminum Pistons with Struts Tough 99-MIXED NEW ALUMINUM ALLOY
Shall consist of clean whole aluminum pistons with strut. CLIPPLNGS AND SOLIDS
to be free from bushingL shafts, iron rinags and an' other Shall consist of new, clean, unoa•ted and unpainted slu-
foreign materials. Oil and grease not to exceed 2%. minum scrap of two or more alloys free of 700U seres and
(c) Iry Aluminum Pistons to be free of foil, hair wire, wire screen. dirt, and otherShouldb I sol n Pco si, oforeign substances. Oil and grease not to total more than
Should be iod o recovery b or by secial arrange. 1%. Also free from panchings less than 2' a size. New
maa with r. can stock subject to arrangement between buyer and seJer

Teens 89.-SEGREGATED ALUMINUM BORINGS AND Tread 100.-SEGREGATED NEW ALU.fNUM CASTLNGS.
TURNINGS FORGINGS .AND EXTRUSIONS

Shall consist of clean, uncorroded aluminum borings and Shall consist of new, clean, uncoated aluminum castings.
turnings of one specified alloy only and subject to deduc- forgings. and extrusions of one specified alloy only and to
tions for fine* in excess of 3% through a 20 mesh screen be free from sawings. stainless steel. zinc, ion, dirt, oil.
and dirt, free iron, oil, moisture and all other foreign ma- grease and other foreign aubstaces.
terias. Material containing iron in excess of 10% and/or
free magnesium or stainless steel or containing highly Trump 101-A.LUMINUM ALTO CASTINGS
flammable cuting compounds will not constitute good de- Shall consist of all clean automobile aluminum costings of
livery, sufficient site to be readily identified and to be free from

iron, dirt, brass. babbitt bushings, brass bushings, and &v
Telic 90.-MIXED ALU.MINUM BORINGS AND TURNINGS other foreign materials. Oil and grease not to total more

Shall consist of clean, uncorroded aluminum borings and than 2%.
turnings of two or more alloys and subject to deductions Twang 102.-INSULATED ALUMINUM WIRE SCRAP
for fine* in excess of 3% through a 20 mesh screen and Shall consist of auminum wire scrap with various types
dirt, free iron, oil, moisture and all other foreign materials. sacon o aldn r sap o t vais sub-Mateialconainig ion n exessof 0% ad! reeof insulation. To be sold on a sample or recovery bami., sub-Material containing iron in exec"* of 10% ad/or ree ject to agreement between buyer an seller.
magnesium or stainless steel or containing highly flammable
cutting compounds will not constitute good delivery. To Twist 103.-ALUM NUM AIRPLANE CASTINGS
avoid dispute should be sold on basis of definite nmmum Shall consist of clean aluminum castings from airplanes
zinc, tin and magnesium content, and to be free from iron, dirt, brass, babbitt bushings, brass

bushings, and any other foreign materials. Oil and grease
Tense 91.-MIXED ALUMINUM CASTNGS not to total more than 2%.

Shall consist of all dean aluminum castings which may
contain auto and airplane castags but no ingots, and to Twitch 104-FRAGMENTIZER ALUMNUM SCRAP
be free of iron. dirt, bras, babbitt and any other foreign (From Automobile Shredders)
materials. Oil and grease not to total more than 2%. The material. as received, must be dry and not to contain

more than 3% maximum free zinc, 1% maximum free mag
Tepid 92.-WRECKED AIRPLANE SHEET ALUMINUM nesitum, and 1.5% maximum free iron and stainles& Not to

Should be sold on recovery basis or by special arrangements comatin more than a total of 5% maximum of non-metallic-.
with purchaser. of whichb no more than 1% shall be rubber and plastics. To

be free of excessively oxidized material. Any variations to
Terse 93.-NEW ALUMINUM FOIL be sold by special arrangement between buyer and seller.

Shall consist of clean, new, pure, uncoated, unalloyed alu-
minum foil, free from anodized foil, radar foil and chaff, ITEMS NOT COVERED SPECIFICALLY IN ALUMINUM
paper, plastics, or any other foreign materials. Hydrauli- SCRAP SPECIFICATIONS SHOULD BE DISCUSSED
cally briquetted material by arrangement only. AND SOLD BY SPECIAL ARRANGEMENTS

Testy 94.-OLD ALUMINUM FOIL BETWEEN BUYER AND SELLER.
Shall consist of clean, old. pure, unoated, unalloyed alu-
minum foil, free from anodized foil, radar foil and chaff,
paper, plastics, or any other foreign materials. Hydrauli- Wafer 105.-MAGNESIUM CLIPS
cally briquetted material by arrangement only. Shall consist of clean magnesium clips in crucible size, free

of copper, aluminum, and zinc flashings and excessive oil
Thigh 95.-ALUMINUM GRINDINGS and rease. To e free of all foreign attachments.

Should be sold on recovery basis or by special arrangements Ialnu 106.-MAGNESIUM SCRAP
with purchaser. Shall consist of magnesium castings magnesium engine

blocks and transmiastion casings, bomber and car wheels.Thirl 96.-ALUMINUM DROSSES, SPATTERS, SPILLINGS, extrisons, and Sheet. Material to be free from brass and
SKIMMINGS AND SWEEPINGS copper inserts and all foreign attachments. To be free of

Should be sold on recovery basis or by special arrangements anodes, hollow castings and explosives. Percentagos of and
with purchaser, penalties for dirt, oil, gease, and iron to be subject to

agreement between buyer and seller. Excessively large pieces
Throb 97.-SWFATED ALUNINUM to be negotiated between buyer and seller.

Shall conia of aluminum scrap which has been sweated Vine 107.-MAGNESIUM ENGRAVER PLATES
or melted into a form or shape such as an ingot, pig or
slab for convenience in shipping; to be free from corrosion, To be free of copper, aluminum, zinc, and electrotype
drosses or any foreign materials. Should be sold subject to plates. To be clean and free of all foreign attachments.
ample or analysis. Magnesium plates shipped loose by agreement between

buyer and seller.
Tooth 98.-SEGREGATED NEW ALUMINUM ALLOY Wood 108.--MAGNESIUM DOCKBOARDS

CLIPPINGS AND SOLIDS Shall consist of clean magnesium doclhoard cut or broken
Shall cousist of new, clean, uncoated and unpainted alu- to size aeed upon by buyer and seller. To be free of all
min-ms scrap of one specified aluminum alloy only and to be foreign attachments.
free of foil. hair wire, wire screen, dirt, and other foreign
substances. Oil and greas not to total more than 1%. Also World 109.-MAGNESIUM TURNINGS
free from punchings les than 1 in sze. New can stock It is recommended that these materials be sold by special
subject to arrangement between buyer and seller, arrangement between buyer and seller.
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prench 110.-FRAGMENTIZED MAGNESIUM SCR.AP Lemon 122.-MONEL CASTINGS
Shal consist of clean crushed mainesium scrap free of Shall consist of various types of clean Mane] castings. saav-
brass, copper and other foreign material. iog minimum 60% nickel. Must be free of foreign attach-

Aroma 111.-NEW NICKEL SCMAP ments, or any other contamination.
Shall consist of clean new sheet, plate, bar, tube, and any Lemur 123.-MONEL TURNINGS
other wrought nickel wcrap solids. Nickel mininum 99%. Sha o of mixed Mooe turnigs and borings contain-
Free of castings, as well as any foreign attachments or Sga minimu of 6ie nel tntgs a dry cai
other contamination. i a -inimm of 600o nickel conent, on a dry basis

Bury 112.-OLD NICKEL SCRAP Pekoe 124-200 SERIES STAINLESS STEEL SCRAP SOLIDS
Shall consist of old and/or new sheet, plate, bar, tube, and Shall consist of all types of clean AISI Series Stainless Steel
any other wrought nickel scrap solids. Material to contain Scrap Solids, which contain a masimum of .5% copper, free
a minimum of 9% nickeL This grade to be free of cast. of foreign attachments and other contmatination.
ings, soldered, brazed, sweated, or painted material, other s 125.-STA.ESS STEEL SCRAP
metallic coating, foreign attachments, and any other con- Shal cosis f S Ai
tamination. Shall consist of clean 8- type stainles steel dips and

solids containing a minimum 7% nickel, 16% chrome, and
Cache 113.-MISCELLANEOUS TYPES OF NICKEL SCRAP have a maximum of .50% molybdenum, .5% copper. .045%

Shall consist of miscellaneous types of nickel scrap, such phosphorous, and .03% sulfur, and otherwise free of harmful
as carbonized scrap, castings, strippings peelings, baskets, contaminants. Particulars concerning physical description.
and/or turnings. Particulars regarding physical description, grading, additional analysis, and preparation to be agreed
assay, and packaging to be agreed on between buyer and upon between buyer and seller.
seller.

Ultra 126.-STAINLESS STEEL TURNLNGS
Dandy 114.-NEW CUPRO NICKEL CLIPS AND SOLIDS Shall consist of clean 18-8 type stainless steel turnings con-

Shall consist of clean, new, segregated (normally accepted tming a minimum of 7% nickel and 16% carome. and to
analysis grades) either 70/30, 80/20, or 90/10 cupro nick- be free of nonferrous metals, non-metallics, excessive iron.
el tube, pipe, sheet, plate, or other wrought solid forms, oil and other contaminants. Particulars concerning physical
Must be free of foreign attacbments or any other contami- description, assay, packaging to be agreed upon between
nation., buyer and seller.

Dowat 115.-CUPRO NICKEL SOLIDS Rusten 127,-11-14% CHROME STALNLESS SCRAP
Shall consist of old, and/or new, segregated (normally ac- Straight chrome stainless scrap shall contain 11-14% chrome,cepted analysis grades) either 70/30. 80/20, or 90/10 cupro phosphorous and sulphur .03% maximum, and shall not con-
nickel tube, pipe, sheet, plate, or other wrought solid forIs, tain over .50% nickel and otherwise be free from harmful
Maximum 2% sediment allowable. Any other forms of cu- contaminants. Material to be prepared to individual con-
pro nickel solids such as castings, gates, risers, spills, etc.. sumer's specifications.
packaged separately, may or may not be included, only
upon agreement between bwyer and seller. Must be free of Ru.sihirty 128.-14-18% CHROME STAINLESS SCRAP
foreign attachments and all other contamination. Other
particulan concerning physical description, analysis and Straight chrome stainless scrap shall contain 14-18% chrome.
packaging to be agreed upon between buyer and seller, phosphorous and sulphur .03% maximum, and shall not

contain over 50% nickel and otherwise be free from harm-
Delta 116.-SOLDERED CUPRO NICKEL SOLIDS fu] contaminants. Material to be prepared to individual

Shall consist of segregated (normally accepted analysis consumer's specifications.
grades) either 70/30, 80/20, or 90/10 cupro nickel solids, Vaunt 129.-EDISON BATTERIESsoldered brazed, or sweated, must be free of trimmed seamsand edges and a other contamination. To be sold tree of cra:es, copper terminal connectors, and

drained free of excess liquid, to be free of type -B'
Decoy 117.--CPRO NICKEL SPINNLNGS, TURNINGS, batteries.

BORINGS ANY OTHER P.RTICL.ARS IN THE NICKEL ALLOY
Shall consist of clean segregated (normally accepted analy-
us grades) either 70/30, 80/20, or 90/10 cupro nickel spin- GROUP CONCERNLNG PHYSICAL DESCRIPTION,
nings, turnings or borings. Particulars concerning physical ASSAY, AND PACKAGING TO BE AGREED UPON
description, analysis, packaging, to be agreed upon between BETWEEN BUYER AND SELLER.
buyer and seller.

Hitch 118.-NEW MONEL CLIPPINGS AND SOLIDS
Shall consist of clean, new, Regular and/or R-Monel sheet, MIXED NONFERROUS METALS
plate, bar, rod, tube, pipe, or any other wrought scrap, free FROM RESOURCE RECOVERY FACILITIES
of any foreign attachment or any other contamination. h consist of mixed metals containing predominantly zinc.

Ideal 119.-OLD MONEL SHEET AND SOLIDS brass, copper, lead, aluminum and stainless steel. Metals shall
Shall consist of new and/or old clean Regular and/or R- be relatively free of foreign attachments and all pieces should be
Monel sheet, pipe, plate, rod, and all other wrought scrap capable of passing over VZ' me-h screen. Mixture should not con-
solids. Must be free of foreign attachments or any other aMin more than 3% iron and no more than an additional 3%
contamination. (To exclude soldered, brazed, and unclean foreign, nonmetallic substances. Material should be loaded loosel,
sweated material.) in drums, boxes or other containers and should not be briquetted,

baled or otherwise hydraulically compressed.
Indian 120.-K-NMONEL RODS AND OTHER SOLIDS

Shall consist of clean K-Monel rods and other solids. 0
Junto 121.-SOLDERED MONEL SHEET AND SOLIDS GENERAL NOTE

Shall consist of soldered and/or brazed, Regular or Miscel.
laneous grades of Monel Alloys (with basic minimum 63% 1s has been the purpose in revising these specificattons
Nickel contained in any alloy itself), i either wrought or to provide for those materinls which are most frequently
cast form. Must be free of trimmed seams and edges, non-
metallic filling, foreign attachments, and all other contsmi, deal in. Any items for which classfatons are not
ation. Particulars concerning physical description, assay, specified shouid be subject to negotiations between
and packaging to be agreed upon between buyer and seller, buyer msd seller.
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IDENTIFICATION CHECK LIST FOR PRECIOUS METALS

Because in the precious metals industry values are derived from REFINED PLATINUM METAL-9.9 PLUS PERCENT

the eract analysis obtained from a representative sample, it is not REFINED PLATINUM SPONGE-99.8 PLUS PERCENT
possible to develop a set of specifications similar to those NARI
has established for other nonferrous metals. PLATINUM BEARING MATERIALS:

This Identification Check List, however, for the first time sets Catalysts Jewelry Sweeps
up a general basis for identifying types and grades of precious Chemicals Laboratory Ware
metal scrap by the scrap processor which wil be familiar both to Clad Materials Magneto Points
the precious metal refiner and to the plants generating precious Contacts Powders and Paste
metal scrap. Dental Alloys Solutions--Plating

By checking this identification list, the scrap processor gives the Dental Scrap Spark Plug--Airaalt
refiner a fairly accurate conception of the material he has on Dental Sweeps, Grindir.gs Thernocouple Wire
hand and offers a basis for the refiner to quote an estimated price Jewelry Scrap
for the material.

Though this Identification Check List is added to NA.RI's REFINED PALLADIUM METAL---99.8 PLUS PERCENT
specification circular, it is to be cautioned that these are not speci.
fications but are to be regarded as a guideline for scrap processors REFINED PALLADIUM SPONGE--09. PLUS PERCENT
and refiners.

Due to the high value and the constantly changing character of PALLADIUM BEARING MATERIALS:

precious metal scrap it is the practice in the industry to require Catalysts Plated Parts
a sample to be submitted before giving refining schedules. Clad Materials Powders

Contact Points Relays-Electrical
Dental Alloys Salts--Chemical

L SCRAP SOURCES Dental Scraps Sludges
Dental Sweeps Solutions

REFINED SILVER METAL-99.9 PLUS PERCENT Jewelry Scrap (Sweeps) Wire
Paste

SILVER BEARING MATERIALS:

Anodes Jewelry Sweeps SCRAP CONTAINING COMBINATIONS OF PRECIOUS

Assemblies--Electrical Paints--Paste METALS (GOLD, SILVER, PLATINUM AND PALLADIUM)
Batteries Paper-Reproduction Assemblies--Components Relays-Electrical

Silver/Copper Plated Parts--Electrical- Bullion Resins
Silver/CadjCum Electronic arbon Rebbons

Silver/Zinc Plated Serving Pieces Catalysts Rings

Silver/Magnesium Plated Utensils Chemicals Salts

Blanking Scrap-Punching- Plated Wire Chip ls Solutions

Brazing Alloys Powders--Granulated Drillinps Sweeps

Brushes--Electric Motors Punchouts Dlectronic Scrap Telephone s witcing

Bullion Relays--Electrical 11gh Temperature Scrap
Chemical Salts Resins Hg eprtr ca

CeiaSatReisResistant Aloys Thick Film

Clad Bi-Metal Parts Silver Lined Bearings- Paints shie

Coin Silver Diesel Locomotives Paste

Contacts and Aircraft
Dental Amalgam Sludges-Plating and Powders
Film Precipitates

Industrial X-Ray Solutions--Plating 1. SCRAP CATEGORIES
Medical X-Ray Sterling Silver
Lithographic Tin Lead Alloys-- A. Solution H. Metal Scrap
Photographic Negatives Contaminated 1. Acid I. Non Magnetic

Filters--Plating Turnings 2. Basic 1. Impure Gold
Flake--From Hypo Solution Wave Guides 3. Matrix if known 2. Impure Silver

Recovery Systems Wiping Rags
Hooks--Plating-Nodules B. Resin 3. Copper Base4. Aluminum Base

C. Sludges 5. Brass Base

REFINED GOLD METAL-99.9 PLUS PERCENT D. Burnable Material 6. Bronze Base

REFINED GOLD SPONGE1. Carbon 7. Molybdenum Base
R- .9 PLUS PERCENT 2.. Filters 8. Beryllium Base

GOLD BEARING MATERIALS: 3. Film 9. Lead Base
4. Papers 10. Tin Base

Brazing Alloys Placer Gold 5. Unprepared Sweeps 11. Other .....
Cladmetal Pats Plated Parts--Electrical 6. Others
Contacts Plated Wire E. Sweeps (Prepared) . oa e
Dental Alloys Powders 1. Kovar Base

Dental Scrap Printed Circuit Boards F. Printed Circuit Boards 2. Stainless Steel Base
Dental Sweeps and Printed Circuit Boards 1. Punch Outs 3. Iron Base

Grindings with Components 2. Non Assembled 4. Nickel Base
Diodes Punchouts & Assembled 5. Other .....
Filled Scrap Resin--Plating 4. Other .. ..
Filters--Plating Salts.-Chemical G. Glass to metal Tube,. etc. I. Catalyst
Flakes Sludges--Plating . Solid Precious etaJ 1. Carbon
Flashings Solutions Parts 2. Alumina
Foil Sponge Z Alloyed Metal Parts 3. Rare Earth
Hook--Plating-Nodules Tin Lead Alloys.- 3. Plated Metal Parts 4. Silica
Jewelry Scrap Contaminated 4. Ceramics 5. Other .....
Jewelry Sweeps and Transistors S. Thick Film

Grindings Wiping Rags 6. Other .....
Paints and Paste Wire
Peelings (Continued on nezi page)
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IDENTIFICATION CHECK LIST FOR PRECIOUS METALS

In. CONDITION IV. VOLUIE

A. Alloy F. Welded K. Filled Weight ............ . lbs.
B. Mixture G. Hidden L Plated Volume gal............. .. g lons
C. Exposed H. Inside M. Casting
D. Fused I. Surface N. Other .....
E. Soldered 1. Clad

V. PRECIOUS METALS CONTENT

asI

Est. 7v Content-
T E

0.51 to 2.0

2.01 to 10.0

10.01 to 20.0 !

30.01 to 40.0

40.01 to 50.0

0 5

50.01 to 60.0

60.01 to 70.0

70.01 to 80.0

.~.O1to 100 I

80.01 to 90.0

90.01 to 95.0

95.01 to 100.0 -
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TRANSPORTATION GUIDE

A quick reference guide relating NSil's NV-SO . m. SCHEDULE B
modity spefleations with ralroad carer elamiflcaton for RA. CARRIER CLASSIFICATION (EXPORT)

nonferrous ecrap metals and with elport claslneations in
Schedule B. SCHEDULE B Aluminum vis Scrap, ground or chopped. not 2M.040

RA. CARRIER CLASSIFICATION (EXPORT) further processed thaa burned or inciaerat.
ed, not runelted, n bags, crates, drua

Copper Wire for Remeltaing Purposes Only 284.0210 o in buk.
Barley Birch Cobra Tall
Barry C3oe Aluminum Wire or Cable Scrap, for Remelting

Srap Copper for Remelting Purpoe Only 284.0210 Purposes Only 284.0400
Candy cuf Drams Taste

Brm/Brone Swap for Remelting Purpoes Only 2840220 Aluminum Scrap Borings and Turning%

Drink Greet Malic for Remelting Purpoees Only 24.0400
Drove Honey Melon Teem Tells
Ebony Ivory Nay Aluminum Foil, Scrap, emc. 284.0400
Entrv Knife Niece Te
Eider lal Night Tam Testy

Eland Lace Noble Aluminum Scrap, Grindings, for Remelting
Elbow Lady Nomad Purposes Only 284.0400
Eli" Lake Ocean Tlgh
Easel Lamb PalesEn Lamk Paleu Aluminum Smelting Residues, for Remelting

Fence Maize Palms Puoes Only 284.0100

Femry Major Pants Thirl

Grape Malar Parch Aluminum or Alloy Billets, Blooms, Ingots or Slabs
]Lad Serp for Rmeing Purposes Only 24.060 (Not Classified as Scrap, takes Prime Rate) 68_A0120

Rick Rails Throb
Radio Ropes Magnesium Metal or Alloy Scrap 284.0500

Battery Scrap for Remelting Purposes Only 284.0600 Wafer Wine World
Rain* Walnut Wood Wrench

Lead Scrap (In many cases where submarine 284.0600 Nickel Scrap for Remelting Purposes Only 284,0300
baneries are shipped, there aren't any lead Aroma Burly Cache
lngs but copper lop instead and in suchlasm materi oeld be decrid as Cupro Nickel Scrap for Remelting Purposes Only 284.020

Copp Scrap) Dandy Delta
Rakes Daunt Decoy

Tin Scrap for Rr selting Purposes Only 24MM Nickel Copper Scrap for Remeling Purposes Only 284.0300

Ranks Ranch Raves Hitch Indian Lemon

Lead Scrap for Remelting Purposes Only 284.0210 I Junto Lemur

Relay Iron and Steel Scrap for Remelting Purposes Only 282.0060
Pekoe Ultra RusthirT

Lead Dross for Remeltng Purposes Only 284.0150 Sabot Rusten
Rents Batteries, Flectric, Spent, for Remeltzing

Lssd/fn Scrap for Remelting Purposes Only 284.0600 Proses Only 282.0060
Rees Vaunt

Zine Die Cast Swap for Remelting Purposs Only 284.0700
Saves Scope
Scabs Scoot

Zine Scrap for Remelting Purposes Only 284.0700 NOTES:

Sarm Scroll Seam L It should be noted that s p which is not clearly recogniz.
Screen Scrub Shelf able as scrap and possess the ame transportation characteris.
Scribe Sod tics as the original product, should be rated under the clasi.

Zinc Ingot (Not Classified as Scrap, 686.1020 ication applcable to the original product.

takes Prime Rate) 2. Each bill of lading is to carry the following phrase: 'Thiis
Scn dhipment Is being transported for purposes of recycling as de-

Afied in applicable tariffs containing such provision."
Ajaranam/Aluminum Allay Scrap for Remelting

Purposes Only 284.0400 The iformatiou we have furnisbed is to the best of our knowl.
Table Talent Tooth edge complete and properly representative of the items in.

Taboo Talk Tough volved; however, in forwarding this information to you, we
Tabor Tela Tread cannot maume any revponsibility with respect to the correct

Taint Tarry Trump elassification. since this often is afected by the nature of the

Take Tens Twist individual shipments under review. At best, therefore, this is

Tale Tepid merely indicative of the areas where we believe such item-
TAle met likely would be listed.
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GUIDELINES FOR WEIGHING, PACKING, SHIPPING AND RECEIVING
A. Detailed weights and commodity description advice should accompany all truck shipments and be

mailed sufficiently in advance of all rail deliveries. This document should show order number and
should list each item separately, indicating number of pieces in each item, and show separate
gross, tare and net weights for each item shipped. If unable to include packing list with some ship-
ments (eg., some commercial trucks and piggybacks) then air mail on same day shipment leaves.

B. A packing list and diagram showing location of each item within a shipment should be attached to
wall inside boxcars and trucks. Such a diagram can, of course, accompany vendor's trucks.

C. Trailers should be weighed (both gross and empty) dropped, if possible, and such scale tickets
should accompany shipment, or be made part of the documents in paragraph A.

D. Open top trailers should be covered with a tarpaulin.

L All trucks and boxcars should be sealed and seal numbers supplied with documents in paragraph A.

F. Boards should be placed across doors on both sides of railroad boxcars, to prevent material from
leaking out, and so that doors may be easily opened.

G. Railroad cars should be uncoupled and at ret (if possible), before determining either gross or
tare weight.

H. Careful attention by consumers should be given to all shipment advices, documents and packing lists.

I. Shipper should be notified immediately by telephone or wire whenever there is a weight discrep-
ancy in excess of 1%.

J. When there is a discrepancy between shippers' and consumers' weights and/or classifications, all
settlements should be accompanied--to whatever extent practical-by scale tickets weight manifests,
or other documents which describe how settlement weights were determined. Prompt notification
should be made where consumer grading is different from detailed shipping documents.

K. Shipper should assure that any truck or boxcar being loaded is clean, in good shape, and free of
holes which could jeopardize unloading operations or result in cargo spillage.

L Different lots in any car or truck should always be properly segregated to avoid comingling and
should also be tagged or marked adequately to assure appropriate identification and weighing of each
lot at consumer's plant.

M. Packed material should always be in sound bales or containers (drums, boxes, etc.) and should be
securely bulkheaded within conveyance to prevent breakage of packages during transit.

GUIDELI'ES FOR PROCEDURES IN CASES OF REJECTIONS
A. (1) It is incumbent on shipper to send to his consumer, with each shipment, appropriate documents

(as outlined above) classifying material shipped; with different items properly identified, showing
separate gross, tare, and net weights for each item shipped.
(2) It is incumbent on receiving plant, to the extent practical, to notify shipper by phone or telex
promptly of any significant downgrading of material, and availability of inspection, prior to con-
sumption.

(3) In those instances where material may or may not ultimately result in a downgrading, the
receiving plant must also notify shipper of downgrading possibilities and accord shipper the option
of leaving the material for consumers' handling, or having the material returned.

B. Shipper must respond promptly (within 24 hours, depending on plant) whether
(1) He accepts the downgrading, thereby releasing material for consumption;
(2) He elects to have the material returned with the understanding that said material must be re-
placed by material acceptable under the contract, unless mutually agreed otherwise. All unloading
and reloading costs on returned material to be for account of the shipper.

C. Disposition of rejected material must be made within 10 days by the shipper, after which time it
may be disposed of by the consumer.

(Guidelines developed by NARI's Dealer-SmeLter Relations Committee to aid scrap
processors when shipping material to nonferrous metal consumers.)
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NARI CIRCULAR IVS-80

Standards and Practices

for

Wool Stock

Ou'

EFFECTIVE SEPTEMBER 30, 1979
(Supersedes WS-74)

National Association of Recycling Industries, Inc.
330 Madison Avenue, New York City, N. Y. 10017
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1. QUANTITY - If the terms "more or less" or B. The seller shall immediately notify the buyer when
"about" or similar terms are used, it is understood that he is unable to ship because of a general fre:ght
delivery may be for a variance of 10% on the specified embargo and the buyer shall, within 48 hours after
commodity. receiving such notification, week-ends and holi-

days excluded, advise the seller either by mail or
A. A contract for a carload unless otherwise agreed telegraph, whether he elects to have the order re-

upon, shall mean the minimum quantity recognized main in force or cancelled in case embargo remains
by the official classification tariff of the district in force longer than two weeks.
in which the seller is located.

C. In the event an embargo is in force for a period of
B. A short ton shall be understood to be 2,000 lbs. two weeks the buyer has the right within that

A metric ton shall be understood to be 2204.6 lbs. period to designate another means of transporta.
A long ton shall be understood to be 2240 lbs. tion. Should the change in trans portation result

in increased shipping cost, the difference in price
2. PROMPT shipping instruction means shipment shall be borne by the buyer.

within fourteen days of order date unless otherwise
agreed upon between buyer and seller. IMMEDIATE 8. Terms shall be as agreed between buyer and seller.
shipping instruction means shipment within five days of
order date unless otherwise agreed upon between buyer 9. A contract should include the following:
and seller.

A. MATERIAL: Material specified as subject
3. All deliveries shall be as represented by the seller, to classification or specification adopted by

Any delivery containing in excess of the specific amount the National Association of Recycling In-
of rejections may, at the buyer's option, be rejected or dustries, Inc.
with seller's approval assorted and the objectionable ex-
cess material may be taken to account at market price B. QUANTITY: Should be definite.
or returned. C. PRICE: Should be stated in definite fig-

4. New sweater cutters, seamers, jerseys, thread waste, ures per specific unit of weight.

and all other new woolen stock shall be sold on a net D. PLACE OF PURCHASE: Should be spe-
weight basis. All old woolen stock and new woolen clips cifically stated if F.A.S. or delivered pier.
shall be sold on a 5% maximum tare basis. The bales to Wharfage and unloading for the account
be packed in tare consisting of wrappings which will not of the seller.
contaminate the contents. E. SHIPMENT: Whenever possible, ship-

5. All merchandise to be weighed over tested scales ping instructions should be part of the con-
and detailed weight notes to be furnished with invoices. tract.

F. DELIVERY: Should be stated.
6. MOISTURE in excess of the natural content is

not allowable. If excess moisture content is found, it G. TERMS: Must be inserted as agreed upon.
gives the buyer the right to rejection or price adjustment H. CONDITIONS: Any conditions affecting
with the approval of the seller. the contract shall be set forth in clear and

definite terms.
7. All contracts are subject to civil commotion, I. RESPONSIBILITY AND ARBITRATION:

strikes, fires, floods and other acts of God, with the buyer It is recommended that the following two
having the option of cancelling the portion of the con- clauses regarding responsibility and arbitra-
tract so delayed without penalty to the seller or he may tion be included as a part of all contracts.
elect to take the goods at contract price; if he so elects,
shipment to be effected at a time mutually agreed be.
tween buyer and seller. In case of loss of all or any por- CONTRACTS: RESPONSIBILITY
tion of the goods covered by a contract made under this
agreement, the quantity lost shall not be replaced. The retention of stock without written

claim or objection for more than 30 days
A. In the event of a general embargo of railroad trans- or after the picking, mixing or carding or

portation companies, because of which shipment other processing of the stock in any manner,
cannot be made within the time specified on the whichever shall come first, shall constitute
order, the order shall remain in force provided the
embargo does not continue for more than two an unconditional acceptance of the same by
weeks, and shipment is made within reasonable the buyer; and thereafter no such stock shall
time after the embargo is lifted, be returned nor any claim or liability what.
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soever relating to such a stock survive 3. ROUGH WOOL BODIES
against the seller, except where excess tare To contain all colors and grades of ladies' wool coats
or Improper packing are found upon use This stock may contain rejections not exceeding 5%
of stock. based on net weight of accepted material, to be paid for

at purchase price. Any delivery containing in excess of
the specified amount of rejections may, at buyer's option,

CONTROVERSIES: ARBITRATION be rejected and with seller's approval assorted and the
objectionable excess material may be taken to account

The parties hereto agree that if, within ten at market price or returned.
days after written notice thereof, they are
unable through informal mediation or 4H
otherwise to settle any controversy or claim 4. MIXED ROUGH OVERCOATLNG
arising out of or relating to this contract To consist of all colors and grades of men's wool over-
or the breach thereof, then the same shall coatings, pea jackets, mackinaws, snow suits and snow
be settled by arbitration in accordance with suit pants. This stock may contain rejections not exceed-

the Rules of the American Arbitration As. ing 5% based on net weight of accepted material, to be

sociation and the judgment upon the award paid for at purchase price. Any delivery containing in

rendered by the arbitrator(s) may be en- excess of the specified amount of rejection' may, at the

tered in any court having jurisdiction there- buyer's option, be rejected and with selier's approval
assorted and the objectionable excess material may be

of. taken to account at market price or returned.

5. MIXED ROUGH SUITLNGS

GRADE DEFINITIONS To contain all colors of men's wool jackets, topcoats
and pants, either tweeds or flannels. This stock may con-

FOR OLD WOOL STOCK tain rejections not exceeding 5% based on net weigh:
of accepted materials, to be paid for at purchase price.
Any delivery containing in excess of the specified amount

1. GRADED WOOL STOCK of rejections may, at the buyer's option, be rejected and
with seller's approval assorted and the objectionable ex-

All deliveries must be as represented by the seller cess material may be taken to account at market price or
and may contain rejections not exceeding 5%,-c based on returned.
net weight of accepted material, to be paid for at pur-
chase price. Any delivery containing in excess of the 6. MLXED WOOL KNITS
specified amount of rejections may, at the buyer's option, To contain all grades and colors of wool knitwear.
be rejected and with seller's approval assorted and the This stock may contain rejections not exceeding 5%
objectionable excess material may be taken to account based on net weight of accepted material, to be paid for
at the market price or returned. All the outthrows pro- a
duced in resorting may either be returned for full credit tpurchase price. Any delivery containing in excess of
to the seller or may be paid for at a price agreed upon the specified amount of rejections may, at the buyer's
by buyer and seller. Objectionable materials shall include option be rejected and with the sellers approval assorted
all cotton, rayon, unskirted material and synthetics, and the objectionable excess material may be taken to

account at market price or returned.

2. MIXED ROUGH WORSTEDS 7. SKIRTED MIXED WOOL MERINOES

To contain all grades and colors of men's worsted To contain all grades and colors of wool garments
pants, suit jackets, and men's worsted topcoats. This that are free of linings. This stock may contain rejections
stock may contain rejections not exceeding 5% based not exceeding 55'o based on net weight of accepted ma-
on net weight of accepted material, to be paid for at pur- terial, to be paid for at purchase price. Any delivery
chase price. Any delivery containing in excess of the containing in excess of tie specified amount of rejec-
specified amount of rejections may, at buyer's option, tions may, at the buyer's , -ion be rejected and with the
be rejected and with seller's approval assorted and the seller's approval assorted and the objectionable excess
objectionable excess material may be taken to account material may be taken to account at market price or
at market price or returned, returned.

- 152 -



GRADE DEFINITIONS 13. MIXED GABARDINES
FOR NEW WOOL STOCK To contain new woven cuttings, free of sewings, made

from worsted yarns and cuttings, solid in color and free
of synthetics.

8. MIXED WORSTED 14. MIXED WORSTED SWEATER CUTTERS
To contain new woven cuttings, free of sewings, made To contain new knitted, unfelted cuttings, free of sew-

from worsted yarns and free of synthetics. iings, made from worsted yarns and free of synthetics.

9. MIXED TWEED 15. MIXED WORSTED SEAMERS
To contain new unfelted woven cuttings, free of sew- To contain sewed cutoffs of sweater cuttings, free of

ings, made from coarse woolen yarns of two or more synthetics.
colors and free of synthetics. 16. MIXED WOSTED JERSEY

10. MIXE.D Sl I To contain new fine unfelted, knitted cuttings, freeTo. contain newLN unof sewings, made from single-ply worsted yarn and free
To contain new unfelted woven cuttings, free of sew- of synthetics.

ings, made from woolen yarns and cuttings to be all
in solid colors and free of synthetics. 17. MIXED WOOLEN SWEATER CUTTERS

To contain new knitted, unfelted cuttings, free of sew-
11. MIXED FLANNEL ings, made of woolen yarns and free of synthetics.

To contain new unfelted woven cuttings, free of sew-
ings, made from fine woolen yams and cuttings to be 18. WORSTED THREAD WASTE
all in solid colorz and free of synthetics. To contain all-wool spinning and/or weaving threads

consisting of worsted-spun yarns and free of synthetics.
12. MIXED OVERCOATING 19. WOOLEN THREAD WASTE

To contain new woven cuttings, free of sewings, made To contain all-wool spinning and/or weaving threads
from woolen yarns and free of synthetics. consisting of wool-spun yarns and free of synthetics.

SOfficial Copies of this Classiication always carry the Association's Seal

(PriAta o ReOc'ydd Papr)
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MATERIALS RECOVERY GUIDELINES FOR
SOURCE SEPARATION (40CFR Part 246)

Isasi -11equiemants and stances. data indicate that on the whole, both rec.erable hIgh-grade paiper and
Ajgosssmnended Pvvesdurva these sy.stersa have expe-ienced higl ev- residual solid waste have been "Ltab-

2".00 ighgrae Fp-,-roer7 lisiol contarmntion low levels of Par- fished Sri 4nslYsis Should be conducted
* 34.00 Higi-ea. r~e ~ , ticipation and lo% revenues The desk- which --.npares the costs of tse prs..

* 246.100.-1 Reqsieaseuia. top system has been designed to mini- waste collection and disposal System
High-grade paper generated by office mize these problros with the Proposed Segregated systems

facilities, Of over 100 offlce workers ana. -' The Precise method of separation At & minimum, the study Should Include
be separated at tihe Source of genera- and collection Used to implement the Ali capital. operating and overnead costs
tion. separately collected, and sold for the desk-top system wili depend upon such and take into account credits for revenue
laurpose af recycling. chilis as t he physi cal invout of the indi. from paper sn~ies and savings from di.-

2".002 Rvee - e Itoeurs. vidual facility, the ease of collection, and verting recycled material from disposal
246 s~. o-pto- ro the prolected cost effectiveness of us- Potential costs to upgrade collection and
Sensitieadfies In~~~'' lg vrious methods The recommended disposal practices to comply with EPAa

5=515' 655*desk-top system is tarred out in the fol- Ouidelines for the Storage and Coilec-
77he recovery of high-grade paper gen- lowing manner tioli of Residential. Commercial and Ini-

*ated by offce facilities of less than 100 il Workers are to deposit high -grade Stitutional Solid Wastes '40 C?It Part
Iace workers should be Investigated in Paper Into a desk-top tray or other small 243, and Thermal Proacessing aind L.and
conflormance with tse following reoin- desk-top hoider to be supplied by the Dispssoai Guidelines 140 CFR Parts 2-0
meanded procedures an implemented agency This holder should be designed and 241) should be Included in the anail-
where feasible. In such a Way as to prevent It holding Ysi-s In formulating a separation system

2 4&2100-3 ew~aa~ proedures contaminants. such as food or beverage and evaluating Its costs. every effort
Ufaiket esay. containers. Should be made to use Janitorial and

An nvetigtio o maket shuldbe (2' At the office workeras convenience waste collection resources efficiently.
An nvetigtio o maket shuldbe or when the tray i3 filled, the worker car- Trhis cost analysis should enable the

made by the organization responsible for ries the Paper to a conveniently located faility to determine the Moot cost effeC-
the sale of recyciabie materials in each bulk container within the office area, Uve meth~odoflImplementing the require-
Pederal agency and should include at a This large container ahould be located In mentIof this part.

ia) Identifying potentli purchasers anae h okrfeqeJ nUenr 246.200.9 Nytoeorene predeeas
ofthUe recovered paper through standard moi course of business Cnrcs

'3' In locations where computer cards
market research techniques, and Printouts are to be collected sepa- Formal bids should be requested for

(bi Directaly contracting buyers, and rte.threetcefrteewse pucaeotercvrdmtriluc
determining the buyers' quality spCIA. should be near the computer terminal or bids being solicited In conformance witin
cations. Use exact types of paper to be re- in Some other logical, centrally located bidding procedures established for the
cyed, potenal trnsportqantin ari- place. responsible agency Contracts should In-

teriat: and an iiu uatt r- 4' Collection of the high-grasde paper clude the buyer's quality specifltatlons.
teia aDemng tepiehate rot-' Use bulk containers in the offce Quailtit. and tano;C~hA-ei af ,,Ci

buyr W py orthereovredpaer area should be performed by the lai- a guaarntzv that the rutcci., -i:l tT
buyr w pa fr te rcoere paer tonal or general maintenance service. acceptoo for one year o,- more a'id ao

and the willingess of Use buyer to aSim~ The number of locations and the fre- guaineel rrir.iitsmn purchase ;,ic
a contract for purchase of the paper ac a quency of collection of these containers §246.200O-10 P-.s,..s-,d. i'"
guaranteed minimum price. wil be determined by office sire and d.,,si.is -f.fei,- -~d sd.
3 24.200-41 Ree.,s.Jsd peoeed-.s maintenance staff capacity. c.i*O...

Lervels ofat spaeion. le' Mixed paper and some high-grade A we1:-oien'cd ott r,, c' -

A two-level separation is recommended offce papers have also been recovered for public in~cI malion and educ.. lon- rr.-
for most fa~cillities This separation should recycling by hand-picking in an indiv-id. gramr. ex;-,uin:til :.l a.
consist of (a) high-grade wastepaper ual buildings trash room or at at ten- method, arid level 0! szar !' n - 0,11
and (b) all other waste. Facilities that tralized facility serving several buildings. b' cird.-ted w- infi, rtr. t

produce large enough quantities of waste Wihthese hadpcigsystems. recy- off. -:rt .re ar nd -e,- rc th- r ,rl
001011~tl' ape ad CrdstoMak thir clable a-ete is not separated at the tiot- in spratinc t~heir Asot Th:
s~pues'papr an cads o mae teir source of geineration. but to mixed with Iv, it., =t30,rc ard edjc, ;i-tiSr

sepaistios Into a separate category cost other siaste in the usual manner and re- sho_ i1 rcerde the Praccoci andC
effective may choose to Implement three inoied to a cenuratizea iocation where re- on a rrl-uli-c ba- for :t5'd"a

levels of separation JI' computer cvcl~ibie Paper as picked out of the mixed 2. .....f-ii,,''. ,.
Papers. 2' other high-grade papers. ' 3' aste bs hand Facilities may choose to e,,

all other wastes use this method of high-grsde Pper re- 2i"l I.
246.200 - 5 Hee ., s.d d p ened .e, cover) i i is hovin b y ~nalys s to beI

M e lh o d . af sp a r a o~o n a n d ro lle e iass . eC ino m ia ll y lie e r s he to so u rc e se p s- S e rp a ra t.c r, o i u e d n ess -" a -' '
iation source o1 residiit~al genie:,,:ti in car.-

-aI System designed to recover high lunctioi switlise aer,. tSctllctinsilil be
tirades of office paper at the source of 2461'.2NW., H .. .,...........da-i proel.: carried out at lII lacilitic, ii. st-ih XTirr
generation. I e. the desk, are the desk- Sa than 500 Ism;ies icsldc. Ind tier -
top system. the tuo-wastebasket system. Among the alternatives for Paper stor. Parers shall be sold isi the du(rlio'c oh
and the office centralized container sys- age are on-site baling, the use of station- rec'cling
tern ary compactors or storage in corrugated 2 '16.201-2 Ir.,.,,-' s'".

ibo With the desk-lop system. recycla- boxes or normal waste containers Stored f- ..... ..... 11.
ble paper is placed by the generator in paper should be protected from fire, in-..e~iI, l'~
at container on his desk, while other waste clement weather, theft, and vandalism.
is piaced in a wastebaskct, With the tsiio- Th- rccjver% of rie. i'ri:1 9tt sietd
watebaisket system. recyclable paper is 2 246.200-7 ltHso.v.dea saeocedse- by resiilciil. -1 I lu 1 ii,- ,:1j 50i0
Placed by the generator in one dlesk-sidle rrs-~isn.fam2n-e. shoud bei,. . I.cr

intbakt an alother Int Use centali ed cotaneali bytfaili ty, bya prive haue. foriilx. !!.C'!. tl ... vi ltin,.,
win a tndalother wetate isnplaced pliibytfailnitoy ak. a byate saue- frilid:t- ltitu_ -'! ~iii1 cci
System, large containers for the coilec- or by tihe purchaser Collection of the whe c len. aik
tion of recyclables are placed in cen- recyclable Paper should be on a regular 21(,.20 1 -1I n. ...... .. IiJp
tralized locations within the office areas established schedule *...~ ~ .
of the building. Nonrecyclabie waste is 4.08II, ...- Ji..
placed In desk-aide wastebaskets 3li.0- es,,~s-Isn.le.

c, The recommended system is the 4s'1 ansi.,i t',5c'hI rs: ih.
desk-topa system because it is designed to Alter potential markets have been It t''~'-i~'~i hat ~an, ancsd

maximize recovery of high value maten- located 'but prior to Iitlation of formal Misi'0 i-,r; beiiar. .td at th'e '011C?

at in min economically feasible manner bidding Procedures,, preliminary deter- of genet~ii aid viptitelt Coiccted
While the two-wastebaskiet system and minations of various separation methods, fir the purrcofv rec:.ciirg
centralized container system have been storage, and transportation tests have J246.201-4 jI.- ~....... i.i p-.
Implemented with success in isolated In- been made, and estimated tamalges of st,.i.- ...
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An Inveitigation of markets should be facility tW determine the Most cost effec. are flattened
made far eac:rn Aterial b) thle orgaiza. Live Methord if implemenris 'he require- SBalers Of various situ corugted
Uon resporsile for sale of :rcsclable meits; of this Part boxs arse placed Is boilers andO compact-

materials irk each 'gency and should in- ad into pares These bals my be stared
cld. ae aA mirsnum 1246.201-8I h,,.d~d prcd, Ipicide or Outside of thte factlJAY The

a. loentifs:ng isotential purchasers borvm acs shlould Pe protacted from Aree In-
of cte iecovetirct maceni, thrcughf stand- Formal bidLs should be reruesited for clement -cotefr theft, and vandaslism~.
aid mallet rescaicri tectiniquei purchase of the recovered materials. b Stationary compactors or bulk

' Directla crtactire buyers and III h id being solicitied in conformance containers itorryistd bona art Placed
detcemining the buyers quality specific&-
lIons. Potential transportation agree- with bidding Procedures established for i,, g5. statinflar compactor or bulk roil.
ments and Amy mintimt q u a~ n~c 9 syte resporsible Jurtsdictiori Conitracts Ijiirie- ouiotide 01 uhe facility Thti-
criteria iad sill be accepted for one year or more c..,e, shouldl b: protected from fire In-

c eersnigthe prices that the shudIcueth uesqaay~ ditsether theft and Vandaitsm
buyer will) ,ai for the recovered material flcaticrs. qualntty and transicortia in 241,.202-5 Resnnesd.-l proeiis
and Use williagiess of the btiyer to sign agemnsagurteththeaw
a contract for Use ;urchaaw of the mawe- are ensagaateU-ltema- csaiiu.
rial at ilanecru. Minimum Prices Anud a guaranteed mrnimoum purchase Transporltat:on t) market mra) be suri-

V:.cr gied by either the faclusv a private,
1246.201-1 Reentnns~sll p-.,-:i 246-201-9 j :auler or tile lcurcnser In facilities to

Ildrhusds of Aepiiees And ectiesovi. Puhics iinfore..s,. And rii~~ns cii goods are delivered from a central
waren "use corrugated Ma:. Ire back.FollowInt: separation within the home. A sel Organized And well executed liu1 ao deliucry truc k to the eniral

any of the following methods of collec- public informtuont and ecducatioii D00 ariuty 'and baled there for dles-rI to a
lion may be uoed gram esyl~in rig the jurtification. goal, s

an Materials may be placed at thte Methods and level of separation %hould
curbside by Use residenlt and may be be co-lducted to inlform and malt 1 2 If. 202-4i R,.nss.i.d Le---..
collected fiom epch liousehiold uslig houseiolers and to czecure their co~w- 4-

c. iaL-_ tru.- 0: coin pali-nientalized eration In Setaral.11ng teir wadc This, After p)otentil mnarket., hase beeii
i~iliclcituo uilormatriai i educ.. oii pro- :de;ifled -biut prior to initiation of

ve -cr, niuuti-fomily cfwelingn. sclta- graom iou'd Treccilc ie irrogisim -Ind formal bidding, preliminary' determiiia-
rat-d materials may be placed In bulk coi.tinue on a rela~r basis for ittz Lu- tionts of various separation methods.
cortainers locatd outsirde of the build- -ition ttiraize and transportation costs have
ing end collected bs trucils dispatched to 246.202 C-rr flia,.Ce eves, beeti made. and estimated tonnages of
cstlrct rccyclsole ' both recoverable material and residual

c, Cilleclion -. aliiu riot be set uT) at 1 l,..2202-1 Riti-n. solid waste have been established an
cansecnt~ local~ , , u, liuch residents analysis should be coinducted shich comn-
bri'c t:clayle' JI c e Statlis should An, coomrierutul etlaolsluncit cic-- pares the costs of the present sste cl
pro, dc scria~ .t. tt.:X ontaiis for each alce 10 ur more tons of -:ltic cc: .r i~t ec~ion and disposal system lsih the pro-
lt-m to 1w recyclitI The si-e antO title Of e coiitan~rs ret month thai 0l c posed seeregated systems At a mintcim

ccnfii' wil O-red onthevolme rid collect, and Fell this ini. icr: I fc* .r the study should include all capital.
tyrz c. mu Tirial collected the method of p0CO cli~Coperating and overhead costs and caxe
troan, oi ratiorn to be used In hatiling, the J246.202-2 dte~'n,,i.-ii yn--is. iw account credits for revenue from
materals to ft ict and tyc frequiency Coirruamisd cons.,,n.--.-e f--,, paper sales and savings Irrn Uiverting
.f removal alc ewra r- .1 f.iie recycled materials from isLposal Poten-

216.201.-6 It. .i......... . . -u. Th: rrcoverv of corruri-d roiiliner' tiAl costa to upgr-ade rAilerton and dis-

re,i-,i.,iin to ,,I- I. from commetrcial !lacitwe geruero'inu posal 1practices to comply aet, EPA

Tinc'rotunr to maroe~t mav be suit. less th.1n IV) to.i: rer month should h- GuidelInes for the Storage and Collec-
olty pmihelochil or ie osunuy lvestticz In con-imatice %ith the lion of Riesidential. Commercial and In-
;lrrt y te actll or hec muniy oliotsing recomnme dcd roo-criluico and s itutional Solid Wastes -40 CFRt Pairb

haulr, o 1),tll ;,uchasr lnpl~ent~ %hre fa~ibc243 -and Thermal Pro-essinic and Land
ceri. a-n:11cca oim s a rlsie rial met : a hre rasblyDisposal Guidelines i 40 CFR Parts 240

2 5.21- l,,,ni. .1.
1

1 ,,.,Jec 246.2012-3 R . .....o. fi~--diie- aisid 241' sfhould be included in the1-aur-Kiet S'Auij. frilysia This cost analysis should en-

Aftr ioteutil mrksto osebee 10 An invetioiUiin of markets should be ati5 ine facility to determine the moss
fteru poto inkts latovi ofe forma inde by th e Oreal.ii: toe responsible oar cost effective method of implenerntingcae tu rort rilILIl f oml sale 0frccal atra nec Fed - ilieCo guidelines.

bidding proceduires-. rreltminarY deter- esi aencylb and tshoul Inclue at.0- psesv

mnti f ci erious separation Oetliols i ,IuEIhihreto uc otat
atirane and tran-rv~rtati~n costs hase nufiom -ihllsntopselavoea.

been mas!- sed e-tlmatcd tonnages of .ai IhdentifyIng potential purchaser,
both re:ovi-rrble mntrials And residual nfterecovered corrugated through Fointal bids should bit requested foi

stanidard market resench techniques iAuichs~e of the recovered Materials.
Solid wa&ste hlave Leon established, an (bu Directly ccterling buyers and c- ki h bids being solicited in conformance
analst' should be conducted %hirch ram- tersiiiing Use buyers quality specifica- withl bidding procedures established for
pares the costas of the present isaste col- lions potential trsnsrortaton Agree- the iesponsible agency Contracts should
lsetion And di-pos~al ,sstirm wltI tie pro. intb and anly minlimum quantlit, crn- Include the buyer's quality specificationrs
tonecd teare~ated systems At a Minimum tera. transportat ion Agreements, A gfuarantee
this study siorid Inicludc all capittl. cl D tzrmslning the prtce that tie that the material will be accepted for
operatin: intI overhead costs and take buyer w!!i pay for the recovered corro- one yenr or more and a guaranteed mini-
Itto acciutit credits far lesenue from liated ind the willilngness of the buyer niti purchase prire
pill-er linevr Ild sasiis from divertinig to Sta-n a contract for purchase of the 1216.203 Riesallatsi.te ricce materuil from (Ilisisol Pateti ppra urnte iiu rc
tialI posts t urgeade collectioni and dlv- §SC tSgaate iiu rc 216.203-1. R,ercerint.
ru.,1 practiers to comply with EPA s 5246.202-9 Recsssisssesdes pueoe-slses: hc aiiismk h

Guidelines for the Stort slid Collectlois MiL-dsi. of aepseration and.0l ivsag.-. Agettcies inwhcfaltismkte
cf Ricisldent~si. Commercial and Instita- 'hueh.slctdwl eeduo determination not to comply with these

tThna meolod Weletee 40l depen Pupon guidelines must conduct Use required
ta TSeonl Posleaid LAtSMC1 and 2i3- such vanables, a the physical igsoo't of analysis and report Its accordance with
pnoTral sidelin e f 40CRPsl 240Land ix ste individual generating facility. tie 1246 100 (e) or ifi a appropriate.pogl Gideins 4 CF Paela 20 wid rate at which Use corrugated accureu- yearl.
241 i should be included In the analysis. lae.the storage cs~pacity of the facilty
In formulatine a - cparate collection aye-. and the Projected cost-effectiveness of
tem and evialuatinig ilis cosas every Using Ute varlous methods All of lte fol-

lowing auggested modes of ses-seasti
Mlit asould be made to use Idle equip- anstrgprutiethtUecr-
msent and underutiliaed collection man1- and stoaeesuil e accmat ted at a

power to reduce separaste collection coats, central location in thle facility after their FIDgPat abuOsesO VOt 41 NO 50
This coat analysis should enable the contents are removed and that the boxes eeioAY ANsi fi. iena
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NATIONAL ASSOCIATION OF RECYCLING INDUSTRIES, INC.
330 MAOISON AVENUE I NEW YORK, N.Y. 10017 / AREACOE2i2 67-733C

NARI PROPOSALS FOR RECYCLING TARGETS

METAL S

In contrast to the minimal expansion rates envisaged by DOE, NARI

proposed the following percentage increases for growth in the share

of the market for recycled metals by 1987:

Copper -- 25% increase
Aluminum -- 60%
Zinc -- 40%
Lead -- 25%
Iron and Steel -- 50% "

Based on NARI's calculations of the current share of the market levels

for scrap metals, the Association's proposals would envisage the fol-

lowing:

NARI-Proposed
Current Levels Levels for '87

Copper 46% 57%
Aluminum 26% 42%
Zinc 12% 17%
Lead 51% 65%
Iron and Steel 22% 33%

PAPER

Based on DOE's own calculations of current share of market levels for
paper stock grades, NARI proposed the following:

NARI-Proposed
Current Levels Levels for '57

Newsprint 14% 26%
Tissue 28% 43%
Printing and writing Paper 7% 10%
Packaging Paper 4% 10%
Unbleached Kraft Paperboard 4% 25%
Semichemical Paperboard 26% 35%
Solid Bleached Paperboard 0% 10%
Recycled Paperboard 100% To be calculated based on

increased production leve:
Construction Paper and Board 33% 60%
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TEXTILES

NARI proposed the following targets for textiles, based on current
share of market levels:

NARI-Proposed
Current Levels Levels for '87

Broad Woven Fabric Mills, Wool 13% 16%
Yarn Mills, Wool 13% 16%
Felt Goods, Except Hats 59% 85%
Padding and Upholstery 93% 95%
Non-Woven Fabrics 17% 20%
Cordage and Twine 22% 25%
All Others 0% 3%

RUBBER

NARI accepted the DOE-proposed targets for rubber, based on current
share of market levels:

Proposed
Current Levels Levels for '87

Tires and Inner Tubes 2% 5%
Industrial Products 3% 5%
Rubber Footwear 0% 15%
Tire Retreading and Repair Shops 9% 12%
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4 m Designation- E 702 - 79

AMERICAN SOCIETY FOR TESTING AND MATERIALS
1916 Ra St., Philadephma, P. 19103

Reprinted from the Annual Book of ASTM Standards. Copyright ASTM
It not listed in the current combined index, will appear in ie next edition.

Standard Specification for
MUNICIPAL FERROUS SCRAP1

Thu stdard is isued under the fued desi soon E 702 the number inmed autely followml the danatioa iadxats the
year of original adopuon or. in the cas of fevuion. the year of last revision A number ii parentheses indicat the yar of Lam
rmpprovl

I. Scoe consists of a metal or alloy fraction, a combus-
1.1 This specification covers the chemical tible fraction, and an inorganic noncombustible

and physical requirements of municipal ferrous fraction that includes metal oxides.
scrap that is intended for use by such industries 3.2 total combusfibles-materials that in-
listed as follows: dude paints, lacquers, coatings, plastics. etc..

1.1.1 Copper industry (precipitation proc- associated with the original ferrous product- as
ess). owell as combustible materials (paper, plastic,
1.1.2 Iron and steel foundries, textiles, etc.) which become associated with the
1.1.3 Iron and steel production, ferrous product after it is manufactured.
1.1.4 Detinting industry, and 3.3 meiallic yield-the weight percent of the
1.1.5 Ferroalloy industr% municipal ferrous scrap that is generally re-
1.2 Questions concerning matenal rejection, coverable as metal or alloy.

downgrading. and retesting based on failure to 41 Chemical Requirements
meet the requirements of this specification shall
be dealt with through contractual arrangements 4.1 Municipal ferrous scrap shall conform to
between the purchaser and the supplier, the requirements as to chenmcal composition

for the respective end uses prescribed in Table
2. Applicable Document I.

2.1 ASTM Standard: 4.2 The chemical requirements listed in Ta-
E 701 Testing Municipal Ferrous Scrap2  ble I are based on melt analyses except where

noted.
3. Definitions 'This specsficuou a under the jurudiadmo of ASTM

3.1 municipal ferrous scrap--ferrous waste Coaenee E-38 an Resource Recoery ad is the direct
that is collected from industrial, commercial, or iseposbtibty, of Subeommittee E39.02 oe Ferm. Musk.
household sources and destined for disposal I,C urna t editin approvd Nov. . 1979 PubinhW Jar

facilities. Typically, municipal ferrous scrap 'AmWai Ro 'ASTA Ss.s.l Pan 46
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E1702

S. Pbysicai Requremfnts 6.Test Methods
5.1 Municipal ferrous scrap shall conform to 6.1 Determine the physical and chemaical re-

the physical properties for the respective end quirements, of municipal ferrous scrap in ac-
uses prescribed in Table 2. cordance with Methods E 701.

TABLE I Oisaleal Re..ans

Compositsi.

copper in-
IMeen andir Stee Lrons and Steel Dusnnia to- Ferroailloy

(PSpi- Foundries Production- -dm$ - production

Phosphorus. MA ... 0.03 0.03 .. 0.03
Sulfur. uam . 0.04 0.04..
Nickel. max 0.i21 008
Chrontrum. Max . 0.15 0.i0 ... 0.15
Molybdenum. msa. 0.04 0.025
Copper. msa . 0.20 0.10 02
Alunum. OW.. 0.30 0.30 4.00' 0.1i
Tin .. 0.30 mesD 0.30 max 0 1i5owl 0.30
Lead. am . 0,03 0.1 ...
UKac max 0.06 0.06
Irna Ifatall). mm, 960
Silicon. ma 0.10
Miangae. u..... 0.35
Carbon. msax 06
Tiianium. usa 0.025
Total combustibles. ma 0.2' 40 4.0 0,51
Metallic yield. mui 90.0 900 900

SEaperience has shown that atial which has been incinerated probably will not meet these requirements
A minum o( 95 weight % of the material delivered shall be magnetic Nonmnagnetic material attached to the original

uapniic sticle may be included us the minimum requirement.
ie crap shall be appropriately processed (for example. try burning, chemical detinning. etc.) to, be virtually free of

combustibles.
F or stwl casana. the requirement for tin content is 0. 10 ua%
'Not based on melt analyses due to aluminum losses during melting, to be deseraunted by a method mutually agreed upon

beiween the purchasr and suppMl
Refer to sections on magnetic traction and chemical analysis of tin in Methods E 701 Nomal separation of whit goods

sad heavy iron yields ius conenats equal to or greater than 0. 15 weight %. L~e tan contents would impact severely the value
of the scrap to detainers

' The scrap shall be approprtley Iroa (for example. by burning. chermuca detmning etc.) to be virtually five of
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TABLE I PbyokW RSAqMMM

lb/ft3 
(W-

Co~r it- 30 (4801 leamn. shrodded as aped

M)(X) hll bale ledo
LM UldSteel 50 (12WO) loose.al or baled' a

Producmagreed upon bar- as
purchaser and sp-

Detimg In- 25(400) .hsedded. 95 armor %
dustry sMal be -6. +V(tin.

(-152. +12.5 flU):
"haso be belied,

beled. burned. inam
ersried. or pyrolyzed

Ferroalloy 50(80W) looe,. as agreed upon be-
Production tuft purchaser and

sappiser
A Venous coosuiferi may estblsh paie imiatiuons on

the material they purchase.
aInduustry practice is to specify a maximum bale size that

real vary among users
Exsperience bes 4hon that if the sz range is 95 weigt

S, -2, +V4~ in. (-50.+6.3 cm, the bulk density muquremeat
can be met and the material will be on and free flowing.

The Asericart Society for Testing and Mateabi takes no positron reipmnawg the )rshv fo poeu rights, asserted 01
comwwcron work any item nmtin thi standard Usersof thaistandard arerpesr& advwd tatdererwsoraion ofthe ,ahdi
ofaany ach patent rights, and the Pak of krfrngterrent of sach rghts are entoeb' thew ono repanbdum

Thustndard iu Aabier to Penision ase r tner by 'he rerpotuable techaucal cortee &ad owni be eviewed every ihw eas
nd (not rvised.either reppro wed or wthdraw Yew oeoarns are invied either/or revasin of thau stanard of/or adsaranal
soandards and should be addressed to ASTM Headqmtaners. Yaw coamia Mom1 rcV wfid conSadeffiam a a meeting of he
ronbde raacl caawuastee. which yon may artend I/yaw/eel tat vow caninmens haw not mece fe fwawing mw iod
nmte yw Pder know. to the 45TM Canwattaee an Sa~ads. i916 Pare St.. Pototederoh. Pa 19103, wAic ell whedade a

Jbetwr Asan.m reporting se ounzF-Ong -W--acr the-, m mappeal to the 4STM Sawd of Dorner
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tOLIS AND REGULATIONS

flue 40--4ttection of zrwlunmsl Itm as lng u beverage containm ere %hat a major shift in containr mx from

CHAPTER i - IIROMMEWTAL IMmed and ae either rused or i,- sams and nonrelilahle bottles to ref ils-
PROTECTION AGENCY cycled. where markets for recyclable ma-, ble bottles would result from such ifgs-

lerials are available. Changes have also Istion. Those estimates predict that a
IVL 006-41 been made to Increase the flexibility shit of national scope away from non-

PART 244-40LI0 WASTE MANAGEMENT avalable to agencies and facilities In in- refillable containers would cause the am-
UIDEUNES FOR SKVERAGE CONTAIN- plmeting such & system to ease the plorment dsocain s that these com-

US adaptation of the raldelines' require- onenter fear. However, those Impact
imants to Particular, local situations., predictions do not apply hre. bemuse

sction of the Solid W te - The Agency received 5955 responses the guidelines apply only to Federal
Pasal Act of 1665 (Pub. 1. N472). during the comment period from private ?acllltles. These Feder4 a facilities o m-
amended by the Resource Recovery Act citisen, industry representatives, labor prise only two to four percent of the
of 110 (Pub. I 91-612), requires the Ad- union, environmental groups, and other national beverage market widely dis-
ministrator af the U.S. government agencies. Copies of all re- persed scras the country. The remain-
Protection Agency (PA) to "reommend sponses received on or before January Ing 6 to 98 percent of the national
to appropriate agencies and publish In 12, 1976. are available for public Inspec- market would remain unchaned. Thus.
the Psmu Rac.s.m guideline, for ton at the EPA Public Information even the maximum possible shift to reM-

loud wast recovery. aollecU i. i .pa- Referee Unit (WPA Llbrary), 401 M lable bottles at Federal facilities would
lon. and di oxsal systems. 0 • . Street. B.W, Washington, D.C. during have no more Impact on the national con-
ther. Section 211 mandates that Federal normal working hours. In order to talner mix and, therefore, on employ-
agencies "shl Lusure compliance facilitate review, the 6955 comments ment in the container manufacturing in-
the guidelines recommended under See- were carefully screened to ldenUtfy dustry. than a slght shift in consume:
tion 20) and the purpose of this (Solid the Mr w rasd In each comment. preference.
Waste Disposal) Act." Smilar iues were then organized Many commenters Indicated concern

In fulfillment of its responsibilities into groups which were then carefully that the guidelines would have severt
under Section 20. EPA promulgated the mummarized. These 23 summary iue negative economic impact on some or aL
first set of guidelnes: "Guidelines for the refiect, but do not repeat verbatim, the segments of the beer, soft drink. anc
Thermal Processing and Ind Disposal views of every respondent who eam. container manufacturing Industries ac
of Solid Wastes." on August 14. 1974 (40 mented on the Proposed Beverage Con- those industries that supply material
CPR 240 and 241). Since that time, talter Guidelines on or before January to them, as well as on the retail and da
guidelines have been promulgated for the 12, 1916. Two other documents are also tributon systems. Those who predict cos
Storage and Collection of Re dentiaL on file with the EPA Public Information increases refer to some studies that hay,
Commercial. and Institutional Solid pReference Unit for public review. The been performed In an attempt to predk
Waste n February 13, 1976 (40 CM fnit lists each rpondent and Indicates the impact of national beverage con
243): for Source Separation for Ms- which respondents commented on each tamer legislation. Their basic srump
",ral Recovery on April 23. 1976 (40 CPR IM. The second explains each issue and tions are not applicable to the guideline

S) : and for Resource Recovery f presents the EPA responses to all issues because virtually all of these studies as
.,ites In September of 1976 (40 rlised. Duplicates of those two docu- mne a substantial national Shift fror
245). In addition, non-mandatory guide- ments are tao available for inspection nonreftlable containers to refillables the
lines for "Procurement of Products that at the Public Information Reference Unit would lead to extensive caDital expend;
Contain Recycled Material" were Pub- of the 10 EPA Regional Ofces. tures for new equipment. Again. beca
lished In the FungLu. Rasm on Janu- The following discussion treats the these guidelines apply only to the two I
WT7 15. 1916 (40 CF7 247). more Important of the 33 issues during four percent of national beverage sal(

'hese "Beverage Container Guide- the public comment period. that take place on lederal facilities, it
lines" were first published in proposed Several of those who commented on neither appropriate nor accurate to m)
form in the PlvzasA Rczma n No- the guidelines were concerned with the trapolate downward from national In
vember 13.1975. At that time public corn-. issue of energy. Maw based their objec- pact analyses. It is unlikely that any#
ment was solicited and a period of 60 tlions on the erroneous assumption that the capital or other major costs predct
days was provided during which inter- these guidelines require the exclusive use to result from national beverage coi
ested parties could make their views of refillable bottles, They suggested that talner legislation would follow Impl
known to the Environmental Protection energy consumption under the guidelines mentatlon of these guidelines. een If
Agency. - -would actually increase due to the in- container mix on Federal facliti

The proposed guidelines required that creased bulk and weight of refillable con- shifted entirely to refillable bottles. Pu
Pederal facilities establiab a system for tainers, and resultant Increases in trans- ther, even If unexpected new costs a
the return of beer and soft drink bever- portation requirements. Extensive anal- incurred by beverage producers. bottle
age containers In order to achieve the Y& have -shown that refillable 'bottles, distributors. or wholesalers, the pro'
environmental benefits of reduced solid when reused several times, are less en- alone for nonlmplementatton describ
waste and Utter and the oanservation of ergy-intensive than either one-way glass In I 244.100(d) can be applied it th(
enery and material resources. They re- bottles or cans when all factors ae con- osis preclude the effective chlieveme
guired that al beverage containers be sidered. Thus the ntroduction or In- of the goals of the guidelines.
rendered returnable through the applica- creased use of refillable bottles an Fed- Most of those who cite adverse ec
lion of a 5 cent deposit as an incentive "rl facilites would provide benefts in now impactsanticipate that the ul
to the consumer to return empty con- larms of energy cobservati. However. mate result will be higher prices to co
taters. This refundable deposit was to the fact is that the guidelines do not re- umean. Several others, though. a i
be paid by the consumer, upon purchase quire the use of any particular oontatr Ing Increased availability of beverages
of beverages, and refunded by the dealer Ope, either Implicitly or explicitly. Non- rellable containers, anticipate reduw
when the empt- container wes returned, refillable bottles and cas that asr is- cost to consumers because refiflablest

The tmplicit gual of the proposed turned and recycled also conseve energy. the lest expensive container type.
guidelines was to gain the desred on- Therefore, regardless of the tpes of con- because no new capital costs are
vironmental benefits throug nese o1 tamer, used In Implementing the guide- petod to be Incurred under the guJ,
recycling of returned containers. It has iss, energy conservation should result. lines. no general price Increases are,
become evident, throuh Public and Cam Other oommenters were concerned peered either. Further, because bey
p0ssinal comments, that this point ws that the guidelines would have sevren age are less expensive in rMflbli a
not always clearly understood. There- adverse effects on employment 1A the tamers, average beverage prices aho
fore, th. guidelines now being Published eataier manufacturing industry. The be reduoed by their Increased use.
attempt to clarify that any type at e.on origin of these concerns is the prediction. Some ommenters expressed the be
tainer is acceptable for use t implement- In various estimates of the impact of that then guidelines would

tg aeINMnable beverage sOtner 01- natonO beverage Container legislation., freedom of choice In products and pa
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egn offered to Federal government and "t Uss Wets winl be sainr and that "ad fro m to ume.* Following the
Military persounel. This In not the cass. th uideines we not a '=a)or acrtin" public comnt period. several chainges
Itb guidelines siiter restrict nor 10- requiring ain Inflation; Impact statement were madie to clarfy and reftne the pro-
quie the use of mny Waclflc container as prscribed by Executive Order 11321 posed gudiislina. So more changes am
MWe In fact. Wth suggested that the and OMB Ctrclar A-107. planned for the Immediate ttir. Im-
guidelines would actually Increase the Several cominenters stted that ZPA pLementatloo of the guldeliis may re-
choios twallable to consumers by in- snhould withhold action on these guide- sult i the IdentificetIon of areas ta&
Wiseing the Wkellhood that redilables itnes until the subject of returnable requr rdelnt or moidification. To

will be edded to the present container beverage containers has been debated by 2*4 and. commenta or suggestions ame
saiz because Ows preently provide the the Congress- This Is apparintly a view Invited from persons wflh experience in
I"as e=Xesve mieNsU for achieving the that is not shared by the U.S. Senate. A %plementing Man guidelines or other
environmental goals smilt. - returnable beverage container amend- returnable beverage ontane OVstems.

mbe at tharn who commented bidi- ment proposed by Senator Hatfleld to B. Promulgation. Tbe gideli"nes are is-
tated concern that while the proposed 2150. the Solid Waste Utillmtion Act of sued unde the Authority of Section 209
guideline provided for non-lmplementa- WIG., was rejected by the Senate after-de- (a) of the 8ol14 Waste Disposal Act of
tiou due to economic Impracticablity. bate that was limited to 30 minutes. Af- 1365 (Pub. L 80-272) as amended byi the
the term 'ecoomlc Impracticability* ter the vorte on this amendment, the Resource Recovery Act of 1970 (Pub. L
was not defned. This led some to fear following statements were made on the 31-512). Chapter I of Title 40 of the Code
that non-Implementation could neverbe gloor of the Senate (Congressional Rec- of Federal Regulations Is amended eff cc-
Justified, while others feared that clat-~ ord. June 30. 1376. p. S11058-511086). tlve October 20. L.576 by adding a new
of econowi knpractlcsblllty might be 10r. ftfard I think it would be a misake Par 244 1
med idiscriminately to justify non- to view the defeat of tb* HatOie4 - 'dl~~ Dated: Septamber 10, 1976.
implementation. even where implements- s a mandate to the Adininlato~r ofthe
tion was actually possible. In response ovron-e-tal Protection Agency to halt of- araL L- TeasN.
to these valid concerns, the guidelines torts to InitiwInvative Program req=i- A1UniltroW.
hawe been modified to clarify the con- In reunbecnanr on Federal mewa- saspert 4-aewuralaims
isept of economic Impracticablity. The lations and facilities. Rather, today's vowe eec.fialgudeins ls eplinpatiulr y moe properly be interpreted as a dad- 9"10go,Analguielies aso xplin prtiumaian by tbe Senata that it does not wan ; 24.101 Dnlos.
circumstances in which Practical Conl- authorize a nationwide container deposit law
siderations would rule out implement&- at this -im Subpsrt "e-Rdaspas
tion. ILe. situations In which Implementa- Just as tbe bll permits individual States S&4A0 Raquiremonig.
tion is economically feasible, but would so chart their own courses of action. th 164.20 Use of Returnable Beverage COw-
not operate effectively to achieve the Senate thiS morning has reinforced that taimers.
goals of the guidelines. prinlciple by rejecting a single eoderal stand- 14.20 Inormation.

Sevra cmiener wre cnfse b. rd. 244.203 Implemenltationl Division& and 3Re-
Svr date comncers abe-oued by. owever. the bill permits Individual Statas porting.or tA'cted oncrn aoutthe ro-to sacttheir own container policies and leg-

visions for vending machines In the Pro- Ismtion. In that manner. innovatve pro- Append-10ommnded Bibliography.
posed guidelines. Much of the confusion gra can be tested and demonstrated for Subpaft A-4eneral Proviaiods
sad concern was justied as those pro- study by the entire Station.
visions were not clear. The proposed inmlialy. the proposal for a returnable 1 2"1.00 Scope.
guidelines tried to consider the variety conie policy at Federal faciltis cnpro- (a) The 'Requirement" sections can-
of physical and economic situations I vide our Nation with valuable Informoation. talned herein delineate nin Sic-
which vending machines are used and Nothing that has happened on the dloor of tionis for Federal agencies for reducing
prescribe specific requirements for that the Senate can properly be interpreted as a beeaecontainer waste.
issace. As revised, the guidelines reuire- fl1fldte from this body to halt that valuable ()Seto 211 of the Act and Mxec-

anis have been written to allow de- demonstratlon ftort. (b)v Srertion aeth 'euie
cisions on vending machine Implemients- Wb liuskie. Mr. President, rejection of the iieOdr172mk h R~lt

tion to be made an ~the bsso atclrlt~ed amendment should In no way preju- ments" section of the guidelines manda-
io tobe adeon he asi ofparicuarice ZPAs ongoing program to develop solid tory Upon Federal agencies. They are

situations within a facility. Therefore. weste management programs wich may in- recommended for adoption by State and
while the revised guidelines do not treat dlude ~r ecvtoourcee reduc- local governments and private agencies.
vending mach~ine beverage sales 4Z- tion prograM. (ci Intent and Ob'lectftas-(1) These
plicitly. the provisions are sufficiently zPA currently has regulaticis which re- CGuidelines for Beverage Containers are
-broad that they cover vending machines quire deposits on beverage containm" sold at Intended to achieve a reduction In bever-
implicitly, Decisions for vending machine FaW~al fac"iles. 7bese regulations am~ new. aecnanrsldwseadUtr e
Implemntation should be based on the we Gre still lesrming tr- the The wilslgecnan sid I waste cleo and tr e
sm consideratlons that are applied to continue in effect even without -the jrwoeld s~igi ig nwsecleto n

ote eeaesales. amendment so we can have a real test of the dispoesal costs to the Federal Govern-
impact and implication of the kind of pro- nient. They are also intended 'to achieve

Same commenters objected to the U"- powi wthut the amendim=nt the conservation and more eflicient use
ertion In the proposed guidelines that of energy and material resources;

the economic and Inflationary Impacts Neither of these statements was rebutted. through the development of effective
dif the guidelines would be minor and ,Following the defeat of his returnable bveag distribution and conitaine col-
tbe Agency's consequent decision that it beverage containe amendment. Mr. iection systems.
vw not required to prepare an imna- Nattleld Introduced an amendment emll- (3) The guidelines ane intended to
Umw rmpftt isttmant. These emr- Ing for the President, through the coop- achieve tbas goals by making anl bev-
menters point to a wide variety of studies Oration Of Appropriate Federal agendaes a-age containers returnable and enour-
and Piredictions, citing the= as proof to sUL&Y all aspectis of national beverage a"ln reuse of recycling of the returned
that Increased costs or pirice would re- con0tain dep~osit legislt"ion.l Ths gub- containers. To accomplish the return of
git from Implesnenttlo of the guide- stittiste amendment WAS Passed by as TO" beverage containers, a deposit of at least
lowe and that these Inczweses would be Of 85-1. With 14 niot voting. While thes five cents on each retuirnable beverage
inflationary. Virtually all at these pre- guidelines affect a much mmnler Adcontainer Is to be paid upon Purchase

eu-tons are boshly dependent an the widely dispersed market than would na- by the consumer and refunded to the
ainm=ptic that there would be A sub- tL"ca leg111111la. information gained consumzer when the empty container Is

tla national ahift to VefIable through their Implementation could retured to the dealer. This refund value
botties This is not expected to occur as clearly be11 an 111te ar t Of Wsh a provides a positive incente for Qm-
a reult of Ulan giallnie stUO' S. 21.5 was passed by a vote at ean to return the empty containers. Once

Ie scoC ie and ifiationary Im- U4- with 9 not voig. cotainer are returned. noure.able
pacts at the guidelines have been care- IFuftre seowso. Section 30 a the containers can be reeselad and rvEflable
fuMy evaluated. n has besen'determined Act states that guidelines "sall be re- bottles can, be reused.
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(3) The minimum deposit of five cents available that tulnin meeting the ob- (iW) An asaysis in support of the de-
as been hohsen because It Is deemed a Jectives at the guidelines In a cost effec- termination not to implement a deposIt

.aMe enough Incentive to Induce the re- ive ma=nner. EXample of indications of system hncluding technical data, market
turn of most containers, and It Is the this altuation Include. but are not Um- studies, and poLcy consideratIons used
most widely used deposit amount in pres- Ited to: (1) data Indicating a substantial in mrakng that determination- If the de-
ent deposit systems. Because this acUon and persistent reduction in beverage termination not to Implement is based
Is Intended to be compatible with pres- aales that Is not directly attributable to an Inability to achleve a cost-eectIve
ent deposit systems. it Is recommended any other cause; and (2) failure to es- qtem, this analysis ahofd bjude such
that Federal facilities apply higher tablish a beverage container return rate thin as sales volume, Impact n Wt
deposit levels in localities where higher that effectively achieves the objectives overhead costs, administrative ems.
levels are ordinarily used and lower de- of these guidelines, other cost of Implemenitationi percent-
posit levels if the local area has an (I1) Situations in which no viable al- age of containers sold that are returned.
established return system with a min- ternative can be found which avoids ex- solid waste and litter reduction, energy
Imum deposit level, for some or all bey- cesalve, Irrecoverable costs to the facility abd materials saved, and retail prices
erage contalners; of less than five cents. or the Agency. These conditions may pre- (before and after Implementation).

(4) Final determination of how the re- vail at either part or all of a facility
quirements of the guidelines will be met It Is expected that facilities will use re-* 1244.101 Definitias.
rests with the head of each Federal turnable beverage containers In those (a) "Beverage" means carbonated nat-
agency. portions of their beverage distribution ural or mineral waters; soda water and

(5) Federal facilities Implementing systems where It Is effective to do so. similar carbonated soft drinks: and beer
the gidelinps must charge refundable However. It Is recognized that In some or other carbonated malt drinks in llq-
deposits on both refillable beverage con- situations. tich as for unattended vend- uld form and intended for human con-
tainers and nonrefillable -ones. Use of Ing machines where It is Impractical to sumption.
a refillable beverage container system establish refund locations, or In 0-a1 (b) "Beverage container" means an
will achieve the objectives of this guide- remote outlets where the majority of con- airtight container containing a beverage
line and will also most likely result In su. - -e transient, It may not be poe- under pressure of carbonation. Cups and
lower beverage prices for consumers. sible to use returnable containers effec- other open recept4cles are speclflcally
However. placing refundable deposits on tively. The provisions for nonimplemen- excluded from this defnition.
nonrefillable containers, which are sub- tatlon can be appUed to those portions (c) "Consumer" means any person
sequently returned and recycled, also of a facility. who purchases a beverage in a beverage
achieves the objectives of the guidelines. (e) The Evironmental Protection container for final use or consumption.

(d) Nonimplementation for Federal Agency will render technical assistance (d) 'Dealer" means any person who
Facilities.-() The objectives of these and other guidance to Federal agencies engages in the sale of beverages in bev-
guidelines are to reduce solid waste and when requested to do so pursuant to Sec- erage containers to a consumer.
litter and to conserve energy and ma- tlon 3(d) (1) of Executive Order 11752. (e) "Deposit" means the sum paid to
terlals through the use of a return sys- (fM Reports. - (1) Implement4atiOn the dealer by the consumer when bev-
tem for beverage containers. In order to Schedule Report. This report Is to ad- orages are purchased in returnable bev-
have a substantial impact on solid waste vise the EPA of plans for the implemen- erage containers, and which is refunded

•nd litter created by beverage containers taton of these guidelnes. It is to be sub- when the beverage container is returned.
and to effect the concomitant energy and mitted to the Administrator within 60 4f) "Distributor" means any person
materials savings in a cost-effective man- days following an agency's determination who engages In the sale of beverages. in
ner, three conditions will be necessary: to Implement, and should Include a list beverage containers, to a dealer, Includ-
first, that consumers continue to pur- of planned Implementation actions and ing any manufacturer who engages in
chase beverages from dealers at Federal a schedule indicating when those actions such sale.
facilities: second, that empty containers will be taken. (g "Federal Agency" means any de-
be returned and then reused or recycled; (2) Annual Status Report.-ThU re- partment, agency, establishment, or In-
third, that the costs of Implementation port will provide Information to the Ad- strumentality of the executive branch of
are not prohibitive. The head of each ministrator which will enable him to the United States government.
agency should consider these factors in monitor compliance with the guidelines (h) "Federal facility" means any
order to make a determination regarding as required by Executive Order 11 utc52.
Implementation of these guidelines. The form of this report will be prescribed bli. nstallation, structure, land, or

(2) The Administrator recognzes that by the Administrator at a later time. public work owned by or leased to the
the requirements of these guidelines may (3) Nonimplementation Report.-Non- Federal Government. Ships at sea, air-
not be practical at some Federal facil- Implementation reports an to be ub- craft in the air, land forces on ma-neuvers, and other mobile facl/tles; and
Itles due to geographic or logistic prob- mitted to the Administrator as soon as United S otes hover met aclitesUon
eos of a local nature. Further, he rec- possible after a final agency determina- t ernmen Installstins

ornizes that the use of a returnable tIon has been made not to use return- located on foreign soil or on land outside
the Jurisdiction of the United Statesbeverage container systm wM &cc=- able beverage containers but not later Government are not considered "FederalpliSh nothing If all reasonable efforts to than sixty days after this determination, facilities" for the purpose of these guide-

Implement such a system have failed to The Administrator will Indicate to the
nduce consumers to buy beverages In reporting agency his concurrence or non-
returnable containers or to return them oncurrence with the agency's declslon (i) "On-Premise Sales" means sales
when empty. When these situations per- including his reasons therefor. This con- trasactions in which beverages are pur-
slat agencies may determine not to con- eurrence or nonconcurrence Is advisory. chased by a consumer for Immediate
fnue Implementation of these guidelnm. Nonlmplementatlon reports should in- consumption within the area under con-

(3) Federal agencies that make the de- elude: trol of the dealer.
termination not to use returnable con- (I) A dscrwtion o alternative actions ( "Recyclins" means the process by
talners shall provide to the Admnlnatrs- considered or Implemented, inluding which recovered materials are trans-
tor the analysis and rationale used in those actions which, If taken Or contn- formed Into new products.
making that determination as required ued, would have involved a deposit or re- (k) "Refillable Beverage Container"
by Section 244.100(f) (3). The Adminis- turn system. Weans a beverage container that when
trator will publish notice of availability (U) A description of ongoing actions returned to a distributor or bottler is
of this report in the Fnu ,a Rzosa'n. that will be continued and actions tken refilled with a beverage and reused.
The following conditions are considered or proposed that would preclude future (1) 'Mefund" means the sum. equal
to be vald resons for not ing return- implementation of a returnable beverage to the deposit. that Is given to the con-
%ble beverage containers container system. This statement should mimer or the dealer or both In exchange

(1) Stuations In which. after a Vial Identify all agency fac1ltties or categories for empty returnable beverage contain-
JMPlementaUon, there Is no alternatve of facilities that will be Affected I
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(m) "Returnable Beverage Contalner t&amp. or by a label securely snxed to 7. Lowe. X A. nory conseration through
means a beverage container for which the beverage container, the refund value improved 00114 waste nagement ,nViro-
a deposit Is paid Wpon purchase and for of the container and that the container Mental Prottm A4ncy Publiation Sw-125. Washington. U.. Ooermnt Prt-ngn
which a refund of equal value Is payable is returnable. 225. 1874.

upon return. (b) Dealers shall inform consumers s. Onger. c.. -a J. Dalea. The economic
Subpart u-afequiememaf that beverages are sold in returnable Impact of Oregon's bottle bill Oregon Stat,

beverage containers by placing a sign. or UnlverstyP . ii.
1 244.200 RequIrmemia. a shelf label. or both, In close proximity 9. Clausmen. t Oregon's bottle bill: the

to any sales display of beverages In re- first six montb. tnv ronmentsa ProtecuonS244,201 Use .1 Retnable "ver'aSe turnable containers. That sign or label Angenc funcation SW-lOp. Washington.C mshall indicate that all containers are re- U.S. Government Printing Ofoe. 1#73

(a) All beverages in beverage contain- turnable, separately list the bevei ..ze 10. Sche imn. T. Mandatory deposit leg-
laaton for- beer and s ft sink containersee old or ofered for sale shall be sold price and deposit to be paid by the con- I Maryland. an eco0nomic spnlyse state nf

In returnable beverage containers. On- Sumer, and shall indicate where the Marjand Council of conomc Advisers.
premise sales are specifically excluded empty beverage containers may be re- 1074.
from this requirement provided that turned for refund of the deposit. 11. U.S. Congs. Senate Hearings before
empty beverage containers are returned tie Subcommittee on. the Invlronment.
to the distributor for refilling. or are re- j 244.203 Implene. tation Decisions and Committee on Commerce, &d Congress.
cycled, either by the dealer or by the die- Reporting. MAy 6 to , 1974.
trLibutor when markets for recyclable Federal agencies are - to determine 12. Quinn, Robert. No deposit no return
materials are available. whether or not to implement these guide- • • • a report on beverage containers New

-b) The deposit shall be at least five lines by (date. one year after promulga- ork State enate Ta P on Criialt Problems . 1975.
(s) cents unless the local area has an tion in the PltozaL. Rxzcsrsa). Reporting 13. Weinberg. R. S. The effect of conven-
established return system in operation of that determination shall be in accord- lance packaging on the mait beverage indus-
with a lower midmum deposit level. In ance with the following requirements: ty 1947-9f9. St. Louts, Missouri, December.
those specific areas, Federal faclJUes (a) Federal agencies that plan - 13-r 1971.
may adopt a minimum deposit equal to plement these guidelines shall reporn tnat 14. Impacts of beverge container regula-
the local deposit level, decision to the Administrator in accord- lions in Minnesota; a report to the Governor

(c) A dealer shall accept from a con- ance with the procedures described in and the Minnesota L gulature. MlnneapoL.

sumer any empty beverage containers of I 244.100(f) (1). Minnesota Sae Planni Agency, Janu19r7.

the kind, size and brand sold by the (b) Implementing agencies shall pro- 15. Loube. M. Beverage conta.ners: thedealer, and pay the consumer the refund vide to the Administrator an annual sta- Vermont experience. Weasington. US. En-vlroninsntal PrOtection Agency. 197..
value of the beverage container, pro- tus report in accordance with the pro- i Nadworny, Mt on A. Some economic
vided the container is refllable or Is1. awryMu Jsoeenud
lblded In ac ordan e with ctilon cedures described in I 244.100(f) (2). consequences of the Vermont beverage cor-
244.202(a). (c) Agencies that determine not to im- tamer deposit law. Burlington. University of244.22(a).Vermont. Feb. 1975.

(d) The refund shall be provided at plement these guidelines shall provide to 17. O'Brten . 1.Returble ontainer 7or

the place of Wle whenever possible or the Administrator a nonimplementation Uaine: at environmental and economic as-
as close to that place as practicable, and report in accordance with I 244.100(f) isament. Portland. Maine, Maine Citiens
In any event, on the premises of the (3). This report shall include the reasons 1or eturnabe Conaners. re. 1u. 19

patcua feea1ailtnove.R-I. Questions and ans~wers; on return~able

p-ticular federal facility involved. e- for bonimplementation, based on con- beverage containers for beer and soft drinks.
fund loction shall be conspicuouly cepts presented In I 244.100(d). and shall US. Environmental Protection Agency. Omcelibelled an refund centers. If they amreSldWst aaeet rgas e
not in the Immediate vicinity of the be repeated at least every three years. of Sold Wauste Msnagement prormts. Re-- " source Recovery Division. Wahington. June
place of sale, notice of their location shall APPILNUX-RcoM-ZIMIC) BooaRA 1975.
be prominently posted at that place of Ot. Rlo., M. H. Employment effects or a
sale. 1. Ofce of olid Waste Management Pro- ban on nonreturnable beverage containers

ram. Second report to Oongress; r iource in Michigan. Kalamazoo, Michigan. Kalam,-
(e) A dealer shall not procure bever- recovery and source reduction. Environ- too Nature Center for Environmental Edu-

ages in beverage containers from dis- mental Protection Publication BW-122, cation. April, 1975.
tributors who refuse to: accept from the Washington, US. Government Printing Of- 20. Stern. C.. et al. Impacts of beverage
dealer any returnable beverage contain- See. 1974. container legislation on connecticut and a
es of the kind. size and brand sold by 2. Applied Decislon Systems. Inc. Study of review of the experience in Oregon. Vermont
the distributor: pay to the dealer the re- the effectiveness and impact of the Oregon and Washington state. Storm. University or
fund value of the beverage containers; miimum deposit law. Salem, Oregon Legss- Connecticut, Department of Agricultural
and reuse the returned containers or re- latlve Fiscal Office, 1974. Economics. March 20, 1975.
cycle them where markets for recyclable S. Midwest Research Institute. Resource 21. Traln. R. 3. Win the war on waste.
materials are available, and environmental profhle analysis of nine Presented at 3d National Congress on Waste

beverage oonlner alternatives. nviron- Manaement Technology and Resource Re-Cf) Returned refillable beverage con- ment~l Protection Publications SW-aic. oovery. San Francisco, November 14, 1975.
talners shall be returned to the distribu- washton, US. Government Printing 22. Waggoner D. Oregon's bottle bil two
tor for refilling. Nonrefillable beverage Oflce. 1074. years later. Portland. Oregon, Columbla
containers shall be returned to the ap- 4. Alpha Beta Acme Markets, Inc. Bottle Group Pre. May, 1,974.
propriate distributor or recycled, where urveY 71: a California supermarket report 23. Council on Environmental Economics.
markets for recyclable materials are on the cost of hanidling returnable soft drink A report on the environmental economics
available. bottles. 1971. regarding mandatory deposit legislation for

S. R asearh Triangle 1istttuta. The b - beer and soft drink containers in Maryland.
l 244.20, Iuformsal t . age container problem, analysis and reoim. Annapolls, Maryland, January 1978.

mendatiom. Environmental Protection 24. O'Brien. M. Returnable containers for
(a) With the exception of refillable Agency Publication a 2-7-o6. IM. Mains; an environmental and economic as

beverage containers. eveuy retuirnable R ent. Maine Citlzens for Returnablebeverae c ta f e Ch Triale Institute. An Oontainers. Portland, Main., March 17. 1974.beverage oa salder ol ole offered for aton of the effectiveness and costs of regu- 13.sale by a dealer sall clearly and con- iatory and fgsc policy lnatrument, on prod-
spicuously tdicate, by embossing or by uct packaging. RTI Project No 42U-824, 1074. [FR Doc.76-27990 Filed 9-20-7e;8:45 sm]
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